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iv  PREFACE, 

conjoint  study  of  their  diseases  in  the  one  volume.  The 
secondary  nature  of  the  large  majority  of  aural  affections^  their 
dependence  upon  precedent  disease  within  the  nose  and  naso- 
pharynx^ is  now  so  universally  admitted  as  almost  to  justify  the 
assertion  that^  pathologically  and  therapeutically^  the  ear  is 
scarcely  more  than  an  appendage  of  the  nose  and  throat.  It 
is  certain,  at  least,  that  it  is  the  rhinologist  who  holds  the  key 
to  the  prophylaxis  of  the  ear,  and  this  comprises  no  small  part 
of  the  equipment  necessary  to  control  and  conquer  its  diseases. 

For  permission  to  use  several  valuable  electrotypes  illustrat- 
ing important  anatomical  features  of  the  nasal  fossce  and  their 
accessory  cavities,  the  author  b  greatly  indebted  to  Dr.  M.  H. 
Cryer,  in  whose  book.  Studies  of  the.  Aiwiomy  of  t/ie  Face,  the 
originals  will  be  found. 

To  his  publishers,  also,  a  large  measure  of  thanks  is  due,  and 
the  patient  care  with  which  they  have  supervised  his  work  and 
the  timely  suggestions  with  which  they  have  lightened  it,  are 
gratefully  acknowledged.  C.  P.  G. 

251  SODTH  SiXTBBMTH  STRKn*,  PHILADELPHIA, 

Jaly,  1902. 
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CHAPTER   I. 

THE  SELECTION  AND  CARE  OF  INSTRUMENTS. 

Among  the  earliest  difficulties  encountered  by  one  beginning 
the  study  of  a  specialty  is  the  choice  of  the  necessary  instruments. 
Without  advice  he  is  exposed  on  the  one  hand  to  the  mistakes 
that  may  arise  from  his  own  inexperience,  and  on  the  other  to 
the  deceptions  that  may  be  practised  upon  him  by  unscrupulous 
dealers.  In  the  practice  of  rhinolaryngology,  while  the  number 
of  instruments  used  may  be  multiplied  almost  without  limit,  yet 
the  number  actually  essential  for  purposes  both  of  examination 
and  treatment  is  by  no  means  large.  I  shall  discuss  in  the  fol- 
lowing chapter  the  light  to  be  employed  and  certain  other  of  the 
more  important  articles  of  office  furniture.  In  this  one  I  shall 
deal  only  with  those  instruments  that  are,  so  to  speak,  a  part  of 
the  physician  himself.  Of  these  the  first  to  engage  our  attention 
is  the  head-mirror.  This  is  to  be  had  in  four  sizes,  ranging, 
with  half-inch  increases  of  diameter,  from  2J  to  4  inches.  The 
beginner  is  apt  to  err  by  selecting  too  large  a  mirror,  supposing, 
very  naturally,  that  the  larger  the  mirror  the  more  comprehensive 
will  be  his  view.  The  one  most  generally  satisfactory^  however, 
is  that  measuring  3J  inches.  With  the  brilliant  artificial  light 
now  obtainable  this  size  of  mirror  is  ample  for  intensity  of  illu- 
mination, and  its  less  weight  becomes  a  matter  of  some  moment 
when  it  is  worn  for  any  length  of  time.  In  choosing  the  mirror 
but  two  precautions  are  needful.     The  central  jxirfonition  should 
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not  be  larger  than  a  quarter  or  three-eighths  of  an  inch  in  diam- 
eter. Anything  more  than  this  exposes  the  eye  unnecessarily 
and  diminishes  the  extent  of  the  reflecting  surface.  The  second 
relates  to  the  focal  distance  of  the  mirror^  which  should  not 
exceed  six  or  eight  inches.  This  is  a  point  of  sufficient  impor- 
tance to  make  it  desirable  that  the  physician  should  test  it  for 
himself  rather  than  rely  upon  the  assurance  of  the  dealer.  It 
may  be  measured  either  directly  by  ascertaining  the  distance  of 
the  solar  focus^  or,  approximately,  by  diffused  daylight,  by  ascer- 
taining the  distance  of  the  image  of  a  remote  object.     To  make 


Fio.  1. 


Head-minor  attached  to  metallic  head-band. 


the  use  of  these  mirrors  possible  without  occupying  either  hand 
of  the  examiner,  they  are  framed  and  attached  by  means  of  a  ball- 
and-socket  joint  to  some  form  of  head-band.  Of  these  there  is 
quite  a  large  number,  and  in  choosing  from  among  them  a  few 
suggestions  may  be  of  assistance.  The  desirable  features  of  a 
head-band  are  lightness,  durability,  and,  so  far  as  possible,  the 
avoidance  of  pressure  upon  the  vessels  of  the  scalp.  The  various 
forms  of  elastic  band  are,  almost  without  exception,  too  tight,  too 
warm  for  summer  use,  and  too  short-lived.  A  further  objection, 
and  not  so  slight  a  one  as  it  may  at  first  seem,  is  that  their  fre- 
quent  removal  and    readjustment   occasion   an   equally  frequent 
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disarrangement  of  the  hair,  and,  unless  this  be  kept  closely 
cropped,  it  is  apt  to  be  a  source  of  some  annoyance.  Of  the 
several  varieties  of  head-band  that  I  have  employed  the  one 
here  illustrated  (Fig.  1)  has  proven  the  most  satisfactory  for  the 
following  reasons :  It  is  light,  very  durable,  affords  a  firm  sup- 
port for  the  mirror  without  constricting  the  scalp,  does  not 
disorder  the  hair  when  removed  or  applied,  and  occupies  but 
little  room  in  one's  instrument  satchel.  The  hard-rubber  cross- 
piece  for  the  forehead  has  the  advantage  of  being  non-absorbent, 
and  is  unaffected  by  the  moisture  which  may  collect  upon  the 
brow.  These  bands  as  they  are  kept  in  stock  are  usually  too 
large  for  the  average  head,  but  they  can  be  readily  shortened 
until  they  accurately  fit  the  head  that  is  to  wear  them.     A  modi- 


FlG.  2. 


Toneue  depressor. 

fication  of  this  style  of  band  is  jointed,  so  that  it  may  be  folded 
and  carried  in  the  pocket;  but  these  joints  are  prone  to  wear 
loose,  and  when  this  occurs  the  position  of  the  instrument  upon 
the  head  is  too  readily  disturbed,  and  the  mirror  becomes  pro- 
portionately unsteady. 

The  Ton^e  Depressor.  The  tongue  depressor  is  an  instrument 
in  such  frequent  use  that  its  selection  merits  considerable  care. 
A  dozen  or  more  different  models  serve  to  make  the  choice 
somewhat  difficult,  but  if  certain  desirable  features  of  a  tongue 
depressor  are  remembered  it  will  be  found  that  comparatively 
few  of  those  that  are  offered  possess  them.  The  one  illustrated 
(Fig.  2)  is  an  excellent  instrument.  The  blades  are  hinged  and 
are  of  different  lengths,  the  longer  being  for  adults,  the  shorter 
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for  children.  The  distal  end  of  each  has  its  under  surface 
serrated^  so  that  slipping  of  the  tongue  from  beneath  it  is 
impeded.  Each  of  them  has,  also,  a  gentle  longitudinal  curve, 
the  concavity  presenting  downward,  thus  avoiding  any  undue 
pressure  upon  the  body  of  the  tongue,  while  the  downward 
projection  of  the  tip  secures  a  sufficiently  firm  hold  upon  the 
base  of  the  tongue  to  enable  one  to  draw  it  forward.     The  blades 


Fig.  3. 


Tongue  deprcflsor  wiUi  detachable  blade. 


are  not  fenestrated,  and  therefore  the  tongue  is  protected  to  a 
considerable  extent  from  contact  with  the  many  astringent  or 
caustic  applications  that  are  made  to  the  fauces  or  the  parts 
posterior  to  them. 

For  the  several  infectious  conditions  with  which  the  tongue 
depressor  frequently  comes  in  contact,  it  is  imperative  that  an 
instrument  shall  be  employed  which  can  either  be  readily  and 
thoroughly  sterilized,  or  better,  perhaps,  destroyed.     Fig.  3  illus- 
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trates  one  consisting  of  a  handle  and  a  removable  blade.  This 
latter  may  be  of  glass,  and  therefore  easily  cleansed,  or  a  thin 
strip  of  wood,  which  may  be  thrown  away  after  use. 

Each  of  the  many  other  forms  of  tongue  depressor  has  for  its 
designer,  no  doubt,  some  advantage  that  he  regards  as  indispen- 
sable and  as  not  being  possessed  by  any  other.  With  a  minimum 
of  practice,  however,  the  one  shown  in  Fig.  2  will  be  found  to 
be  possessed  of  every  real  advantage  of  a  practical  nature,  as 
well  as  free  from  the  disadvantages  of  weight,  size,  difficulty  of 
cleansing,  and  many  others. 

Nasal  Speculum.  The  different  varieties  of  the  nasal  speculum 
are  all  comparatively  inexpensive,  and  a  few  days  or  weeks  of 
actual  use  of  each  of  them  will  best  enable  the  student  to  deter- 


Fig.  4. 


Ooo 

Nasal  Kpeculum. 

mine  with  which  he  is  able  to  do  the  best  work.  In  the  final 
selection,  however,  it  is  as  well  to  consult  to  some  extent  the 
feelings  of  the  patient,  and,  other  things  being  equal,  it  ^nll  be 
wise  to  choose  for  habitual  use  that  speculum  which  will  be  least 
unpleasant  to  him.  My  own  exj>erience  has  led  me  to  regard  the 
nasal  modification  of  the  Gruber  ear  speculum  (Fig.  4)  as  incom- 
parably the  best  of  those  that  are  in  general  use.  The  model  is 
enlarged  with  but  little  change  of  shape.  Its  points  of  excellence 
are  these :  It  is  small,  and  there  is  nothing  in  its  appearance 
that  is  apt  to  alarm  the  most  timid  patient.  When  proj)erly 
introduced  it  affords  a  complete  and  unobstructed  vif^w  of  the 
intranasal  structures,  the  vibrissa?,  vestibular  hairs,  beintr  entirely 
excluded  from  the  field.  When  once  in  position  the  thumb 
alone  will  suffice  to  retain  it,  while  with  his  disengtifred  fingers 
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the  physician  is  enabled  to  firmly  grasp  the  nose  of  the  patient, 
to  steady  his  head  or  to  move  it  in  any  direction  that  the 
examination  may  require.  In  children  this  controlling  grasp 
upon  the  nose  will  be  found  of  particular  value.  For  the  ordi- 
nary purposes  of  inspection  and  medication  these  specula  are 
sold  in  nests  of  three,  the  graded  sizes  being  suited  to  different 

Fig.  5. 


Operating  speculum. 


ages,  while  for  the  carrying  out  of  surgical  procedures  three 
larger  sizes  (Allen's)  are  provided  (Fig.  5),  which  give  a  much 
wider  field  of  view,  with  proportionate  increase  of  illumination, 
and  which  permit  the  introduction  of  any  of  the  snares,  saws,  or 
knives  designed  for  nasal  use. 

I  can  find  little  to  say  in  favor  of  the  many  self-retaining, 
valvular,  and  other  more  or  less  ingenious  specula  that  are  offered 


Fig.  fi. 


the  rhinologist.  They  all  permit  the  entrance  of  the  vibrissae 
into  the  field  of  view — to  me  an  insurmountable  objection. 
Almost  all  of  them  are  disagreeable  to  the  adult  and  inspire 
apprehension  in  the  mind  of  the  child,  and,  finally,  they  permit 
to  only  a  limited  extent,  if  at  all,  that  grasp  of  the  nose  which,  as 
I  have  said,  is  such  a  valuable  feature  of  the  (xruber  speculum. 
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In  spite  of  these  facts,  however,  a  large  number  of  rhinologists 
prefer  some  form  of  valvular  or  spring  speculum.  Fig.  6  shows 
a  variety  that  is  in  very  extensive  use.  It  is  one  of  the  several 
modifications,  and  the  best  of  them,  of  the  original  Kramer  ear 
speculum.  I  suspect  that  its  popularity  is  largely  the  result  of 
the  ease  with  which  its  introduction  can  be  effected.  The  blades 
being  closed  while  it  is  inserted  within  the  nostril,  no  difficulty  is 
experienced  in  this  manoeuvre,  and  to  the  average  beginner  this 
constitutes  a  powerful  recommendation.  When  we  discover, 
however,  that  upon  the  subsequent  opening  of  the  blades  and 
dilatation  of  the  vestibule  the  vibrissse  spring  between  them  and 
obscure  our  view,  that  our  hold  upon  the  patient's  nose  is  very 


insecure,  and  that  we  tlierefore  have  vcrj'  little  control  over  the 
steadiness  or  movements  of  his  head,  our  first  favorable  impres- 
sion of  the  instrument  will  be  found  to  have  been  somewhat 
misleading.  Moreover,  the  septal  mucous  membrane  is  apt  to 
be  frequently  wounded  by  contact  with  the  edges  of  the  metal 
blades,  any  sudden  movement  of  the  patient  greatly  contributing 
to  the  probability  of  the  accident,  and  much  time  may  be  lost 
before  the  resulting  hemorrhage  can  be  checked.  Again,  the 
appearance  of  this  instrument  is  very  much  against  it,  jtarticu- 
larly  in  the  eyes  of  the  child.  It  is  too  suggestive  of  a  pair  of 
forceps  to  find  favor  with  cliildren,  and  I  have  never  met  one 
who  did  not  betray  eviilences  of  alarm  when  it  was  fir^t  used. 
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Of  the  many  self-retaining  or  spring  specula  the  one  illustrated 
(Fig.  7)  has  seemed  to  me  the  best.  There  are  times  and  condi- 
tions when  it  can  with  advantage  be  substituted  for  the  Gruber. 

Certain  sharp  anterior  deflections  of  the  septum  may  prevent 
the  introduction  of  the  latter,  and  require  for  their  examination 
and  operative  correction  merely  the  wide  distention  of  the  alse 
which  this  speculum  will  give.     Rarely,  also,  large  mucous  polypi 


Fig.  8. 


Palate  retractor. 


or  sarcomata  are  found  projecting  into  and  filling  the  vestibule, 
and  the  examination  and  removal  of  these  are  facilitated  by  this 
spring  speculum. 

Another  instrument  that  is  occasionally  of  great  service  in  the 
making  of  a  complete  examination  of  the  nasopharynx  and  its  con- 
tents is  the  palate  retractor.  For  purposes  of  examination  merely, 
one  of  these  (Fig.  8)  can  be  introduced  behind  the  soft  palate, 


Fio.  9. 


White's  Mlf-retainlng  retractor. 


and  this  structure  then  drawn  forward  sufficiently  to  give  in 
the  postnasal  mirror  an  extensive  view  of  the  upper  pharyngeal 
cavity.  In  the  operative  removal  of  neoplasms  from  this  cavity, 
however,  which  may  require  the  use  of  both  hands,  a  self-retain- 
ing form  of  retractor  may  be  employed.  White's  (Fig.  9)  is  the 
one  best  known,  and  a  little  experience  with  it  will  demonstrate 
its  very  great  value.     When  we  have  become  sufficiently  familiar 
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with  it  to  have  acquired  some  skill  and  quicknese  in  its  intro- 
duction, few  patients  will  complain  of  any  discomfort  attending 
its  use.  To  minimize  this,  however,  it  wilt  be  advisable  to  pre- 
cede its  placement  by  cocainizing  with  a  4  per  cent,  solution  the 
posterior  and  upper  surhce  of  the  soft  palate.  If  this  be  done 
any  gagging  or  opposition  on  the  part  of  the  palatal  muscles  will 
be  greatly  restrained. 

Laryngeal  Mirrors.  To  the  novice  these  mirrors,  good  or  bad, 
will  probably  all  look  alike,  and  it  is  to  protect  him  from  the 
latt«r  that  I  advise  a  close  inspection  of  their  material  and  oon- 
fltmction.  The  glass  should  first  receive  his  attention,  and  its 
whiteness,  an  essential  quality,  may  be  tested  by  reflecting  in  it 


a  white  surface,  such  as  that  of  a  visiting  card.  A  greenish  or 
bluish  tint  should  cause  its  rejection.  The  melal  backing  should 
be  of  the  best  German  silver,  and  the  rim  which  clamps  the  glass 
should  not  encroach  upon  its  surface  more  than  1  mm.  This 
rim,  by  the  way,  should  be  so  closely  fitted  to  the  glass  that  the 
water  and  antiseptic  solutions  in  which  the  mirror  is  being  con- 
stantly plunged  cannot  find  their  way  beneath  it.  If  moisture 
makes  its  way  to  the  material  which  gives  the  glass  its  reflecting 
power  it  will  quickly  become  useless. 

The  less  the  thickness  of  the  mirror  the  less  room  it  will 
occupy  in  the  throat — quite  an  obvious  advantage.  The  shaft 
connecting  the  mirror  with  the  handle  should  be  firm  t-nough  to 
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overcome  the  resistance  of  the  palatal  muscles  without  bending, 
and  it  should  be  so  securely  fastened  to  the  mirror  that  there  will 
be  no  danger  of  the  latter  breaking  off  and  perhaps  falling  into 
the  larynx  or  being  swallowed.  On  the  score  of  economy  the 
so-called  universal  handle  is  to  be  preferred  to  the  one  that  is 
permanently  attached  to  the  mirror.  Even  with  more  than  ordi- 
nary care  the  period  of  usefulness  of  a  mirror  in  constant  service 
is  only  a  matter  of  a  few  months,  and,  at  the  end  of  this  time, 
it  is  a  needless  extravagance  to  throw  away  both  mirror  and 
handle.  The  double  loss  can  be  averted  by  employing  the 
"  universal." 

Six  sizes  of  throat  mirrors  are  usually  to  be  had.  No.  1,  the 
smallest,  being  a  half-inch  in  diameter,  while  each  succeeding 
number  is  an  eighth  of  an  inch  larger  than  its  predecessor.  K 
the  beginner  procures  the  four  numbers  from  2  to  5  he  will  have 
all  that  he  will  be  at  all  likely  to  use  with  any  success  The 
No.  1,  intended  almost  exclusively  for  posterior  rhinoscopy,  is  so 
small  that  the  image  obtained  in  it  would  convey  little  if  any 
information  to  one  who  was  not  thoroughly  familiar  with  the 
parts  under  examination.  The  No.  6  would  be  available  only  in 
exceptionally  capacious  as  well  as  tractable  throats,  and,  unless 
for  purposes  of  demonstration  or  the  performance  of  some  intra- 
laryngeal  operation,  would  very  rarely  be  used. 

The  Light.  It  is  quite  unnecessary  at  this  day  to  compare 
the  advantages  of  natural  and  artificial  light  as  means  of  illu- 
minating the  various  recesses  of  the  nose  and  throat.  In  the 
features  of  brilliance  and  cheapness  it  goes  without  saying  that 
there  is  no  other  light  comparable  to  that  of  the  sun,  but  it  is 
equally  self-evident  that  its  use  is  wholly  impracticable.  Sun- 
shine is  not  to  be  summoned  by  pushing  a  button  or  turning  a 
key,  and  so  since  it  is  not  dependable  it  only  remains  for  us  to 
agree  upon  the  best  obtainable  substitute.  Oil,  gas,  and  elec- 
tricity are  at  our  service.  If  nothing  better  is  to  be  had  the  first 
of  these  will  do  very  well  in  a  student  lamp,  the  flame  being 
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somewhat  concentrated  by  a  fenestrated  chimney  of  tin  which 
slips  down  over  the  inner  glass  chimney.  More  brilliant  than 
this^  but  lacking  its  steadiness  and  slight  cost^  is  some  form  of 
electric  light.  The  expense  of  this,  however,  is  by  no  means 
inconsiderable,  and  an  additional  disadvantage  is  the  constant 
presence  in  the  centre  of  the  illuminated  field  of  the  shadow  of 
the  platinum  wire  loop.  By  many  specialists  this  is  found  to  be 
exceedingly  disconcerting  and  a  sufficient  reason  for  discarding 
this  source  of  light. 

Fig.  11. 


Electric  head-lamp. 

Electricity,  however,  provides  us  with  a  headlight  (Fig.  11) 
which  is  a  very  great  convenience  in  making  examinations  or 
performing  operations  at  the  home  of  the  patient.  An  easily 
portable  storage  or  dry-cell  battery  is  the  best  source  of  supply 
for  the  current,  the  light  from  which  should  be  of  from  two  to 
four  candle-power. 

Gras  then  remains  to  us  for  general  use ;  and  from  this,  by  the 
aid  of  certain  accessories,  so  admirable  a  light  may  be  obtained 
that  we  need  scarcely  regret  the  impracticability  of  the  sun.     The 
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Ai^nd  burner  used  iu  conjunction  with  the  Mackenzie  condenser 
{Fig,  12)  givea  a  Bati^fsctory  light,  and  one  that  fully  answers 
the  actual  requirements  for  purposes  of  diagnosis  and  treatment. 
Even  a  greater  intensity  of  illumination,  however,  \»'itb  a  whiteness 
that  approaches  very  closely  to  that  of  the  solar  rays,  is  given  by 
the  Welsbach  light,  and  when  this  is  used  witli  a  good  condenser 
the  practitioner  will  have  no  cause  to  wish  for  anything  better. 

As  to  the  variety  uf  fixture  with  which  this  light  is  used,  a 
word  or  two.     The  wall-bracket  is  vet  unmade  that  will  not  wear 
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loose  with  the  weight  that  it  must  carry  and  the  constant  move- 
ment to  which  it  is  subjected  by  the  s]>ecialist  in  active  practice. 
There  are  some  that  are  much  more  durable  and  generally  satis- 
factory than  others,  but  they  all  alike  begin  to  leak  sooner  or 
later,  and  then  they  menace  one's  health  as  well  as  try  the 
temper.  As  the  result  of  a  raCht-r  varied  experience  with  dif- 
ferent sorts  of  gas-fixtures,  my  preference  has  been  given  to 
the  one  here  illustrated.  {Fig,  13.)  Its  lateral  movement  is  only 
limited  by  the  size  of  the  table  on  which  it  stands,  and  it  may 
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be  raised  or  lowered  eighteen  inches  by  means  of  the  telescopic 
arrangement  of  an  inner  tube.  It  can  be  purchased  without  the 
bracket  attachment  for  the  mirror. 

The  Chair.  A  great  deal  of  elaborate  office  furniture  has  been 
marketed  during  the  past  few  years,  and  we  may  be  led  into 
many  useless  extravagances  by  a  number  of  chairs  and  tables 
and  cabinets  that  appeal  to  our  eye  rather  than  to  our  judgment. 
One's  actual  needs  in  articles  of  this  kind  are  very  limited  and 
simple.     A  revolving  chair,  rather  shallow,  with  arms  and  a  high 
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Gas  stand  with  condenser. 


back,  is  appropriate  for  the  patient,  and  for  the  physician  the 
best  seat  is  an  ordinary  stool,  the  revolving  top  of  which  permits 
of  its  being  readily  raised  or  lowered. 

An  article  that  is  scarcely  secondary  in  importance  to  the  two 
chairs  is  the  cuspidor.  At  the  earliest  moment  that  one's  means 
justify  it  some  form  ot  fountain  cuspidor  should  be  obtained. 
Upon  entering  your  office  nothing  is  more  disturbing  to  the 
patient  of  even  ordinary  sensibility  than  traces  of  some  previous 
patient's  disease  or  suffering.  Blood,  mucus,  sputum,  and  the 
possible    odors    associated    with    them    should    be    immediately 
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washed  away.  To  be  sure,  the  fouDlain  cuspidor  is  apt  to  be 
somewhat  expensive  in  itself,  and  its  installatioo  necessitates 
more  or  less  plumbing,  but  ils  advantages  more  than  compen- 


sate for  the  seeming  extravagance.  Probably  the  least  costly, 
atid  at  the  same  time  the  most  satisfactory  of  them,  is  the 
Peters.  (Fig.  14.)  This  has  a  wide  bowl,  a  free  flow  of  water 
and  a  large  waste-pipe,  and  is  not  at  all  unsightly. 


CHAPTER    II. 

EXAMINATION   OF  THE  PATIENT. 

Upon  the  thoroughness  of  his  examination  and  the  accuracy 
of  his  observation  depend  the  success  of  the  physician  as  a 
diagnostician  ;  and  upon  the  skill,  the  gentleness,  and  the  rap- 
idity with  which  he  makes  this  examination  will  largely  depend 
his  more  material  success  in  the  acquisition  of  an  extensive  prac- 
tice. In  the  early  weeks  or  months  of  his  work  the  student 
of  this  specialty  cannot  be  too  patient  and  painstaking  in  his 
endeavors  to  master  its  technical  details.  It  is  to  be  regretted 
that  we  cannot  all  acquire  the  remarkable  manipulative  skill  of  a 
Morrell  Mackenzie,  for  instance ;  but,  though  we  may  fall  short 
of  him  in  this  respect,  there  is  no  need  for  us  to  acknowledge 
any  rival  in  the  matters  of  gentleness  and  patient  thoroughness. 
It  is  a  grave  blunder  for  the  young  specialist  to  imagine  that  his 
patients  are  to  be  impressed  by  the  display  of  a  sort  of  breezy 
carelessness  in  the  handling  of  his  instruments,  or,  on  the  other 
hand,  that  they  are  at  all  likely  to  become  suspicious  of  his 
ability  should  he  choose  to  be  deliberate  and  to  repeat  his  ex- 
amination several  times  before  committing  himself  to  a  diag- 
nosis. "  The  more  haste  the  less  speed  "  should  be  at  once  a 
warning  and  a  comfort  to  the  beginner,  for  he  may  be  sure  that 
the  first  few  months  of  his  studies  are  to  be  months  of  many 
trials,  many  discouragements,  and  perhaps  many  misgivings  as 
to  his  fitness  for  this  special  work.  Of  course,  good  teaching  will 
materially  shorten  and  smooth  this  rougher  part  of  his  journey ; 
but  even  the  best  of  teaching  can  do  no  more  than  this,  and  the 
main  difficulties,  the  overcoming  of  his  own  early  awkwardness, 
the  learning  of  self-control,  the  acquirement  of  that  invaluable 
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"  knack  "  —  not  only  in  the  handling  of  his  instruments,  but, 
as  well,  in  the  management  of  his  patients — all  these  are  only 
to  be  surmounted  by  a  patient  and  persevering  willingness  to 
plod. 

The  average  patient,  regardless  of  age  or  sex,  who  comes  or  is 
brought  to  the  specialist  for  the  first  time,  is  naturally  more  or 
less  apprehensive.  There  is  a  prevailing  density  of  ignorance 
about  the  nose  and  throat,  not  to  speak  of  the  ear,  that  is  aston- 
ishing. Fear  and  superstition  are  the  offspring  of  this  ignorance, 
and  as  a  result  the  new  patient,  after  many  months  of  procras- 
tination, enters  the  physician's  office  with  his  mind  filled  with 
visions  of  saws  and  red-hot  wires,  and  he  cannot  be  easily  per- 
suaded that  cure  or  even  relief  are  to  be  obtained  through  other 
than  surgical  procedures.  If  your  first  examination  of  such  people 
is  to  be  both  easy  and  thorough  the  early  half  of  the  visit  had 
better  be  spent  in  quieting  that  nervous  dread  that  will  seriously 
hamper  your  investigation  and  possibly  render  it  incomplete  and 
unsatisfactory.  There  is  nothing  that  facilitates  the  doctor's  work 
so  much  as  a  willing  and  trustful  co-operation  on  the  part  of  the 
patient ;  and  if  during  their  first  interview  the  former  will  study 
the  temperamental  peculiarities  of  the  latter,  and  display  some 
consideration  for  them,  he  will  take  a  long  stride  toward  winning 
his  confidence  and  assistance.  Some  few  minutes,  therefore,  spent 
in  a  quiet  and  anhnrried  chat  concerning  the  object  of  the 
patient's  visit  and  the  events  that  have  led  to  it  will  do  much 
to  place  him  at  his  ease ;  and  if  then  the  examination  be  under- 
taken with  the  same  gentleness,  and  be  prefaced  with  the  assur- 
ance that  no  pain  whatever  is  to  be  inflicted,  the  doctor  will  find 
that  the  most  neurotic  of  patients  will  soon  become  one  of  the 
easiest  to  manage. 

This  little  prelude  upon  the  art  of  being  gentle  may  be  of  itself 
entirely  devoid  of  scientific  value,  but  if  heeded  it  may  pave  the 
way  for  the  application  of  all  the  scientific  knowledge  that  the 
physician  may  possess. 
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Let  us  imagine  then  that  the  patient  is  seated  before  us  and 
that  we  are  ready  to  illuminate  the  cavities  that  concern  us.  It 
is  unfortunate,  perhaps,  but  there  can  be  no  doubt  that  one  of 
the  greatest  difficulties  with  which  the  beginner  will  have  to  con- 
tend occurs  just  here  at  the  very  outset  of  his  work — I  mean  the 
management  of  his  head-mirror  and  the  control  of  the  almost 
irresistible  desire  to  move  his  own  head.  The  light  is  placed  to 
the  patient's  right,  at  about  the  level  of  his  ear  and  ten  or  twelve 
inches  distant  from  it.  The  more  powerful  the  light  happens  to 
be  the  less  closely  need  one  observe  these  latter  two  details,  the 
Welsbach  light,  for  instance,  permitting  a  great  deal  of  latitude 
in  this  respect.  Whatever  the  source  of  illumination  may  be, 
however,  it  is  a  fixed  point,  and  it  is  to  be  constantly  remem- 
bered that  every  movement  of  the  examiner's  head  removes  his 
mirror  more  or  less  from  the  direct  path  of  the  light  rays  and 
lessens  the  intensity  of  the  illumination.  The  beginner  will  be 
greatly  annoyed  by  the  frequency  with  which  he  will  need  to  be 
reminded  of  this  fact.  On  taking  his  seat  it  is  wise  to  exercise 
some  care  in  getting  the  mirror  properly  adjusted.  It  is  brought 
in  front  of  the  left  eye,  just  out  of  reach  of  the  lashes,  and  so 
placed  that  the  perforation  permits  this  eye  to  fully  participate  in 
the  examination.  It  may  be  of  some  assistance  at  first  to  keep 
the  right  eye  closed  until  the  mirror  is  in  coiTect  position.  Let 
me  add  here  that  it  is  of  verj'  great  importance  to  cultivate  an 
erect  position  of  the  body.  Habitually  bending  forward  or  to 
one  side  or  the  other  is  not  only  extremely  fatiguing,  but  is  not 
particularly  healthful.  Having  arranged  all  the  preliminaries 
satisfactorily,  what  shall  we  inspect  first?  It  is  a  matter  of 
routine  with  me  to  begin  my  examination  by  asking  the  patient 
to  open  the  mouth.  Remembering  that  he  is  still  a  little  timid 
and  suspicious  of  your  every  movement,  it  is  as  well  not  to  at 
once  take  up  your  tongue  depressor  and  plunge  it  into  his  mouth, 
but  rather  to  see  all  that  you  can  before  resorting  to  its  use.     Xot 

infrequently  we  are  able  in  our  more  composed  patients,  or  in 
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those  who  have  had  any  previous  throat  training,  to  obtain  quite 
a  comprehensive  view  without  instrumental  aid.  It  is  a  regret- 
table rule,  however,  that  the  moment  the  mouth  is  opened  the 
tongue  is  either  strongly  protruded  or  is  retracted,  the  base  rising 
in  the  latter  case  until  it  reaches  the  uvula  and  velmn,  and  so 
shuts  off  from  our  view  much  that  it  is  essential  for  us  to  see. 
Sooner  or  later,  therefore,  we  must  introduce  the  tongue  depressor. 
There  is  an  art  in  doing  this  that  cannot  be  too  early  learned. 
A  word  of  explanation,  particularly  to  children,  that  the  instru- 
ment is  nothing  more  than  a  variation  of  the  domestic  spoon, 
will  not  be  wasted.  The  patient  being  asked  to  breathe  quietly 
through  the  mouth  and  to  keep  the  tip  of  the  tongue  inside  of 
the  teeth,  the  depressor,  held  in  the  left  hand,  is  inserted  rather 
slowly  and  placed  Very  lightly  upon  the  anterior  portion  of  the 
tongue.  [By  those  who  are  right-handed  the  tongue  depressor 
and  nasal  speculum  should  always  be  taken  in  the  left  hand. 
The  greater  delicacy  of  the  right  is  reserved  for  the  probe,  the 
applicator,  and  any  instrument  of  operation.]  If  the  broad  "a" 
be  now  uttered  with  as  nearly  as  possible  complete  relaxation  of 
all  the  palatal  and  throat  muscles  the  tongue  will  sink  to  the 
floor  of  the  mouth,  the  depressor  is  advanced  almost  impercep- 
tibly further  back  toward  its  base,  and  gentle  forward  and  down- 
ward pressure  is  made.  If  early  in  the  examination,  or  indeed 
at  any  time,  there  be  exhibited  the  least  rudeness,  or  impatience, 
or  hurry,  not  only  are  the  chances  of  complete  success  greatly 
diminished,  but  a  mingled  feeling  of  distrust  and  resentment  is 
aroused  in  the  patient's  mind  that  cannot  but  render  more  diffi- 
cult the  subsequent  inspection  of  the  nose  and  larynx.  With 
the  most  generous  consideration  for  the  patient,  however,  it  is 
extremely  important  that  the  doctor  himself  be  not  timid  or 
nervous.  His  hand  should  be  perfectly  steady,  and  just  as  much 
firmness  as  is  consistent  with  gentleness  should  be  employed.  It 
probably  becomes  evident  now  that  during  his  first  few  visits  the 
patient  is  to  be'  subjected  to  a  course  of  training,  but  the  system 
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adopted  should  be  charaoterized  by  persiiasiou  rather  than  by  the 
application  of  force. 

By  means  of  alternate  yielding  and  pressure  then  the  rigid, 
resistant  tongue  has  gradually  relaxed  and  sunk  out  of  the  way, 
and  all  the  faucial  structures  and  the  oropharynx  are  disclosed 
to  the  view.  The  many  variations  of  color  and  conformation 
that  are  met  with  here  will  be  separately  described  under  the 
several  disease  headings.  We  need  not  delay,  however,  taking 
note  of  certain  matters  having  a  general  as  well  as  a  local  interest. 
It  is  always  well  to  study  the  tongue  for  a  few  moments,  to 
observe  whether  it  is  coated  or  merely  altered  in  color ;  whether 
it  is  tremulous  or  tlirust  out  with  promptness  and  vigor;  whether, 
in  fact,  it  bears  any  evidence  of  gastro-intestinal  or  of  general  con- 
stitutional dbturbance.  As  connected  witli  such  conditions  we 
should  also  at  this  first  sitting  closely  scrutinize  the  teeth  ;  dis- 
cover how  many  are  missing  and  how  many  carious  ;  anything 
indeed  which  may  account  for  defective  digestion,  an  offensive 
breath,  or  perhaps  some  cervical  adenopathy.  Finally  it  is 
advisable  to  search  throughout  the  whole  buccal  cavity  for  any- 
thing that  may  suggest  specific  infection,  recent  or  remote.  The 
faucial  tonsils,  the  velum  and  uvula,  and  the  oropharynx  will  of 
course  receive  the  special  study  that  each  may  demand. 

The  examination  of  the  mouth  being  complete  we  are  ready 
to  pass  to  that  of  the  none,  and  this  is  done  quite  irrespective  of 
the  fact  that  the  patient's  complaints  and  symptoms  may  point 
to  disease  elsewhere.  The  nose  represents  the  very  threshold  of 
the  respiratory  as  does  the  mouth  that  of  the  digestive  tract,  and 
a  knowledge  of  its  condition  is  essential  to  a  clear  understanding 
of  whatever  may  be  present  in  the  lower  portion  of  these  tracts. 
Here  again  it  is  often  worth  while  to  commence  the  examina- 
tion without  any  instrumental  aid.  If  the  fingers  be  placed  uj)on 
the  patient's  forehead  and  the  thumb  beneath  the  tip  of  his  nose, 
the  latter  may  be  raised,  moved  from  one  to  the  other  side,  and 
quite  a  view  obtained  of  the  vestibule  and  anterior  portions  of 
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the  nasal  cavities.  In  this  way  we  may  detect  within  the  former 
the  not  infrequent  eczema  of  this  region,  any  unhealthy  condition 
of  the  hair  follicles,  or  the  little  fissures  that  occasionally  mark 
the  frontier  between  the  skin  of  the  vestibule  and  the  mucous 

• 

membrane  of  the  fossa  proper.  The  most  important  information 
given  by  this  little  manoeuvre,  however,  is  as  to  the  position  of 
the  septal  cartilage,  whether  there  is  any  anterior  deflection  or  a 
dislocation  of  it  from  its  groove  in  the  spinous  process.  The 
discovery  in  this  way  of  such  a  deformity  may  avert  the  inflic- 
tion of  pain,  and  possibly  the  production  of  some  hemorrhage, 
by  the  hasty  or  forcible  introduction  of  the  speculum.  Having 
thus  acquainted  ourselves  with  the  state  of  the  anterior  nares, 
we  are  ready  to  explore  the  deeper  recesses  of  the  nose.  If  the 
Gruber  speculum  be  selected  for  this  purpose,  and  it  is  skilfully 
used,  the  examination  is  likely  to  be  thoroughly  satisfactory  to 
the  doctor  and  not  at  all  unpleasant  to  the  patient.  To  exclude 
the  vibrissfiD  from  the  field,  and  to  make  the  view  as  compre- 
hensive as  possible,  the  speculum  should  penetrate  to  or  a  little 
beyond  the  inner  margin  of  the  vestibule.  This  is  not  easily 
accomplished  in  all  patients,  but,  with  a  speculum  of  suitable 
size,  it  should  always  be  attempted.  If  the  vestibule  be  narrow 
and  dry,  or  if  there  is  a  luxuriant  growth  of  hair  within  it,  the 
introduction  of  the  speculum  will  be  facilitated  by  anointing  its 
tip  with  a  little  vaseline  or  glycerin.  It  should  be  held  between 
the  thumb  and  first  finger,  and  when  it  has  entered  the  vestibule 
the  free  fingers  are  utilized  in  grasping  the  nose  and  steadying 
the  head.  In  entering  the  nostril  the  direction  of  the  speculum 
should  at  first  be  upward  and  perhaps  a  little  outward  ;  and 
when  it  has  reached  the  limit  of  movement  in  this  direction  its 
proximal  end  should  be  raised,  carrying  upward  with  it  the  tip 
of  the  nose,  and  the  instrument  then  pushed  directly  backward 
into  the  nasal  chamber.  Having  reached  this  point  and  thrown 
our  light  into  the  nasal  fossa  the  tendency  is  to  relax  one's  hold 
upon  the  speculum  and  to  permit  it  to  slip  out  a  little.     The 
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fingers  that  are  astride  of  the  nose  should  prevent  this  by  drawing 
it  forward  over  the  instrument.  (Fig.  15.)  It  will  thus  be  seeu 
that  tliere  is  a  combined  pushing  and  pulling  movement,  tlie  first 
by  the  thumb  and  index  finger  upon  the  speculum,  and  the  latter 
by  the  fingers  grasping  the  nose.  The  one  possible  accident 
that  may  occur  through  the  rude  or  awkward  manipulation  of 
this  instrument,  but  which,  however,  is   common  to  almost  all 
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specula,  b  the  wounding  of  the  mucous  membrane  covering  the 
septal  cartilage.  If  the  beak  of  the  instrument  be  tnrned  toMard 
instead  of  away  from  the  septum,  and  if  its  advance  be  giiiiled 
entirely  by  the  sense  of  touch  rather  than  by  the  constant  illu- 
mination of  its  pathway,  it  is  liable  to  come  in  conflict  with  tlic 
mucous  surface,  to  plough  off  some  of  the  epithelial  layer,  iunl 
so  produce  some  little  pain  and    pos.'-ibly  u  smart  licnion  hiige. 
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Although  this  may  be  easily  checked,  it  is  apt  to  alarm  an  already 
nervous  patient  and  to  somewhat  delay  one's  progress.  Having 
gotten  the  speculum  well  within  the  nasal  chamber,  the  study  of 
its  contained  structures  is  conducted  by  the  examiner  keeping  his 
own  head  and,  therefore,  his  light  perfectly  steady,  and  gaining 
any  necessary  alteration  of  position  by  moving  the  head  of  the 
patient.  It  is  a  good  rule  to  observe  some  order  as  to  the  succes- 
sive steps  of  the  examination  ;  to  commence,  for  example,  with 
the  floor  of  the  cavity,  to  look  next  at  the  lower  and  then  at  the 
middle  turbinated  bodies,  and  finally  to  turn  the  eyes  to  the 
septal  surface  and  discover,  if  present,  any  of  the  many  deform- 
ities to  which  it  is  addicted.  At  the  same  time,  of  course,  the 
color  of  the  mucous  membrane  is  noted,  and  any  alteration  in  the 
character  or  quantity  of  secretion.  If  it  should  happen  that  the 
turbinates  are  so  swollen  from  any  cause  as  to  prevent  a  complete 
view  of  the  fossae  they  should  be  lightly  brushed  or  sprayed  with 
a  2  per  cent,  solution  of  cocaine.  This  is  quite  strong  enough  to 
re<luce  them  considerably,  but  it  is  too  weak  to  be  of  any  danger 
even  to  that  rare  and  much-dreaded  individual  the  man  with  an 
idiosyncrasy. 

Nasopharynx.  The  next  step,  the  examination  of  the  naso- 
pharynx, is  not  an  easy  one.  The  postnasal  space  is  apt  to  be 
a  stumbling-block  to  the  beginner,  and  will  severely  test  his 
patience  and  self-control.  It  is  now  that  the  two  hands  are  fii*st 
used  together,  and  the  smooth  and  accurate  co-ordination  of  their 
movements  Is  not  to  be  learned  in  a  day  or  a  week.  Let  the  self- 
instructed  student  of  this  specialty  be  not  discouraged  if  he  fail 
to  obtain  a  satisfactoiy  view  of  the  pharyngeal  vault  or  of  the 
posterior  nares  in  his  first  dozen  or  even  score  of  attempts.  The 
fact  that  practice  makes  this  comparatively  easy  should  lead 
him  to  persevere  and  never  to  neglect  an  opportunity  to  use 
his  postnasal  mirror.  The  successive  steps  of  the  procedure 
should  be  studied  and  practised  singly  at  first,  and  later  in  com- 
bination. 
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The  essentials  for  a  good  view  of  this  region  are  that  the 
patient's  head  be  held  almost  level ;  that  the  tongue,  particularly 
its  base,  be  well  depressed  ;  that  the  uvula  and  soft  palate  be 
completely  relaxed  and  pendant ;  and  that  respiration  be  quietly 
and  steadily  conducted  through  the  nose.  These  conditions 
obtained,  the  examination  possesses  but  few  remaining  difficulties. 
A  word  as  to  the  mirror :  Of  course,  the  greater  the  size  of  this 
the  more  extensive  the  view  given,  but  the  greater  will  be  the 
skill  required  for  its  introduction.  Let  the  student  then  begin 
>vith  a  No.  2  and  attempt  the  next  two  numbers  as  he  becomes 
more  proficient.  To  prevent  the  dimming  of  the  mirror  by  the 
condensation  upon  it  of  the  breath's  moisture  it  must  be  slightly 
heated  previous  to  its  introduction.  This  is  done  by  holding  for 
a  few  moments  its  glass  surface  over  the  fiame.  If  the  metal 
backing  be  incautiously  exposed  in  this  way  to  the  heat  there 
will  be  some  danger  of  melting  its  soldered  attachment  to  the 
shaft.  The  warmth  of  the  mirror  is  now  tested  by  touching  it 
to  the  hand,  and  the  tongue  being  held  well  down  out  of  the  way 
by  the  depressor  there  is  a  clear  path  to  the  pharynx  before  it.  I 
have  learned,  both  from  my  own  early  attempts  and  my  later 
instruction  of  others,  that  the  greatest  difficulty  encountered  in 
this  examination  is  the  proper  management  not  of  the  mirror 
but  of  the  left  hand  and  the  tongue  depressor.  It  is  particularly 
necessary  that  the  base  of  the  tongue  be  depressed  as  low  and  at 
the  same  time  brought  as  far  forward  away  from  the  pharyngeal 
wall  as  possible.  If  one  is  successful  in  doing  this  without  pro- 
ducing gagging  the  subsequent  placing  of  tlie  mirror  is  a  matter 
of  trifling  difficulty.  I  may  say  in  passing  that  gagging  is  seldom 
provoked  by  continuous  and  sieady  pressure  upon  the  tongue, 
however  forcible  it  may  be ;  but  it  is  the  interrupted,  jerky 
pressure  that  disturbs  the  throat  and  makes  it  rebellious.  It  is 
an  excellent  rule,  I  think,  to  delay  the  introduction  of  the  mirror 
until  the  tongue  has  become  perfectly  quiet  and  submissive.  If 
we  do  not  wait  for  this,  but  insist  upon  hurrying  the  mirror  into 
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position  while  the  tongue  is  still  combative  and  indisposed  to  sink 
beneath  the  blade  of  the  depressor,  we  will  but  intensify  its  resist- 
ance by  adding  a  fresh  provocation.  It  is  one  thing,  however, 
to  get  the  tongue  out  of  the  way  and  quite  another  to  keep  it 
there.  The  moment  the  mirror  is  brought  into  action  attention 
is  diverted  from  the  left  hand,  its  firm,  steady  pressure  upon  the 
tongue  is  unconsciously  relaxed,  and  the  base  of  this  member  slips 
back  from  beneath  the  tip  of  the  depressor,  rises,  and  pushes  the 
mirror  up  against  the  uvula  or  out  of  the  pharynx  altogether. 
Again  and  again  this  will  happen  until  one's  patience  and  temper 
are  well-nigh  exhausted.     The  only  way  to  overcome  this  fault  is 

Fio.  16. 


to  make  everything  else  subordinate  at  first  to  the  mastering  of 
this  left  hand.  After  a  time  its  immobility  will  become  almost 
automatic,  and  then  time  and  temper  will  alike  be  conserved. 
With  nothing  to  obstruct  its  entrance  then  it  is  a  comparatively 
easy  matter  to  carry  the  mirror  back  to  the  pharynx ;  but  the 
manner  of  doing  this  skilfully  needs  practice.  The  instrument 
is  held  as  shown  in  the  illustration  (Fig.  16),  but  there  is  no 
necessity  for  having  any  bend  in  its  shaft. 

It  may  be  the  natural  impulse  to  adopt  the  shortest  route  and 
send  it  straight  back  to  the  throat  in  the  middle  line.     If  this  be 
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done,  however,  the  view  will  be  interfered  with  and  the  mirror 
probably  brought  in  contact  with  parts  that  are  better  avoided. 
It  should  be  introduced,  therefore,  at  the  left  corner  of  the  mouth 
and  passed  obliquely  backward  and  across  the  cavity  to  its  right 
side.  If  the  uvula  be  of  troublesome  length  advantage  may  be 
taken  of  the  interval  that  exists  between  it  and  the  faucial  pillar, 
and  the  edge  of  the  mirror  deftly  slipped  through  this  and  carried 
back  into  the  pharynx.  If,  however,  the  uvula  be  of  no  more 
than  normal  length  the  mirror  need  not  be  sent  around  it,  but 
may  be  simply  dipped  beneath  and  beyond  its  tip.  In  many 
patients  the  moment  that  the  mouth  is  opened  or  the  tongue 
depressed  the  soft  palate  rises  and  applies  itself  to  the  wall  of  the 
pharynx,  as  though  to  protect  the  nasopharynx  from  some  threat- 
ened injury.  This  of  course  shuts  off  our  view  of  the  cavity, 
and  the  obstruction  is  only  to  be  removed  by  instructing  the 
patient  to  breathe  through  the  nose.  Sometimes  a  little  teaching 
is  needed  to  enable  him  to  do  this  while  the  mouth  is  widely 
opened.  The  student  need  scarcely  be  reminded  that  any  contact 
of  the  glass  surface  of  the  mirror  with  the  uvula  will  seriously 
diminish  its  reflecting  power  and  probably  necessitate  its 
removal,  cleansing,  and  reintroduction. 

To  pass  the  uvula  successfully  is  to  overcome  one  of  the  chief 
difficulties,  but  now  must  begin  the  education  of  the  eye.  Given 
a  capacious  throat  and  a  large  mirror  that  shows  at  once  all  the 
structures  in  their  relative  positions,  the  student  will  have  little 
trouble  in  recognizing  what  he  sees ;  but  with  these  conditions 
reversed,  and  the  ability  to  obtain  only  a  fragmentary  view  of  the 
parts,  considerable  training  of  the  eye  is  needed  to  make  the  ex- 
amination a  satisfactory  one.  Attention  may  have  to  be  called 
to  the  fact  that  although  the  examination  may  start  with  the 
mirror,  as  it  should  be,  low  in  the  throat  and  close  to  the  pharyn- 
geal wall,  the  almost  invariable  tendency  on  the  part  of  the  pupil 
is  to  presently  raise  it  toward  the  region  he  is  studying  and  to 
bring  it  nearer  to  his  own  eye,  either  of  which  movements  will 
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tend  to  obliterate  the  image  that  he  wants.  The  amount  of 
motion  permitted  the  mirror  is  exceedingly  limited.  Fixed  we 
may  say  upon  a  pivot  in  the  middle  line,  it  should  rock  upon 
this  from  side  to  side  or  forward  and  back,  Buccessivcly  bringing 
the  different  features  of  the  cavity  into  view.  The  first  of  these 
that  should  be  sought  for,  and  almost  always  used  as  a  point  of 
departure  in  the  search  for  others,  is  the  border  of  the  septum. 
(Fig.  17.)    This  is  to  be  recognized  as  a  vertical  line,  usually 
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thin  and  almost  white,  extending  upward  from  the  base  of  the 
uvula  to  the  superior  margin  of  the  posterior  nares.  With  this 
septal  border  in  the  centre  of  the  mirror  the  nasal  fossa:  are  to  be 
seen  on  either  side  of  it,  witli  their  turbinated  bodies  projecting 
inward  from  the  outer  walls  toward  the  septum.  Of  these  three 
bodies  only  the  superior  and  middle  are,  as  a  rule,  to  be  seen  with 
any  distinctness.  If  the  uvula  be  short  and  the  space  between 
the  velum  and  the  pharyngeal  wall  wide  then  perhaps  a  good 
view  of  the  lower  turbinate  may  also  be  obtained ;  but  it  is  usu- 
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ally  only  the  upper  portion  of  its  posterior  extremity  that  can  be 
brought  into  view.  Tilting  now  the  mirror  to  one  or  the  other 
side,  the  lower  extremities  of  the  Eustachian  tubes  enter  the  field 
and  may  be  studied  as  to  color  and  the  presence  of  any  catarrhal 
secretion.  The  surface  of  the  mirror,  turned  upward  instead  of 
laterally,  brings  the  vault  and  posterior  wall  of  the  pharynx  to 
the  eye,  and  here  may  be  detected  any  retained  mucus  or  growths 
of  an  adenoid,  or  neoplastic  nature. 

The  Larynx.  In  preparing  to  examine  the  larynx  certain  pre- 
liminaries that  may  apparently  be  of  little  are  really  of  great 
importance.  Both  patient  and  physician  should  sit  erect,  the 
adjustment  of  the  light  be  carefully  attended  to,  the  mirror 
shown,  and  the  manner  of  its  use  explained  to  the  patient.  He 
may  also  be  told  that  he  can  facilitate  your  examination  very 
materially  by  relaxing  his  throat  muscles  as  completely  as  pos- 
sible and  by  continuing  to  breathe  naturally  and  without  inter- 
ruption. A  moment's  holding  of  the  breath  will  do  much  to 
favor  the  occurrence  of  gagging,  whereas  it  will  be  largely  pre- 
vented if  the  attention  be  concentmted  upon  keeping  the  column 
of  air  in  constant  movement.  This  preparation  of  your  patient 
for  what  is  about  to  happen  will  greatly  lessen  the  chances  of 
those  annoying  interruptions  due  to  his  startled  surprise  upon 
feeling  the  touch  of  the  mirror  upon  the  soft  palate  or  the  wall 
of  the  pharynx. 

In  order  that  a  good  view  of  the  larynx  may  be  obtained  it  is 
necessary  that  the  tongue  be  protruded  from  the  mouth,  since  this 
movement  will  draw  the  epiglottis  upward  and  forward  and  make 
the  pharyngeal  cavity  much  more  spacious.  The  doctor  must 
have  a  supply  of  what  are  called  "  tongue  cloths,''  with  which 
to  take  hold  of  this  member  and  prevent  its  retraction.  Small 
eight-inch  napkins  of  linen  or  muslin  cloth  are  best  for  this  pur- 
pose. Few  things  denote  the  skilled  laryngologist  more  than  his 
manner  of  taking  and  holding  the  patient's  tongue.  Only  the 
tip  of  it  should  be  taken  between  the  first  finger  and  the  thumb 
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of  the  left  hand — the  finger  placed  beneath  it  protecting  it  from 
injury  by  the  lower  incisor  teeth — and  it  is  held  in  the  gentlest 
possible  way  without  any  suggestion  of  pulling  upon  it.  Traction 
by  the  doctor  prompts  retraction  by  the  patient,  and  in  the 
struggle  which  ensues  the  latter  invariably  triumphs. 

It  is  well  then  before  introducing  the  mirror  to  hold  the 
tongue  lightly  for  a  few  moments  until  the  patient  is  breathing 
quietly  and  all  his  throat  muscles  are  in  a  state  of ^  repose.  The 
mirror  is  now  heated  by  holding  its  glass  surface  over  the  lamp 
flame  for  a  moment,  its  warmth  tested  by  touching  its  metal 
backing  to  the  operator's  hand,  and  it  is  then  introduced  within 
the  mouth  and  carried  back  to  the  throat.  The  proper  method 
of  doing  this  merits  a  somewhat  detailed  description,  and  it  will 
be  well  for  the  beginner  to  memorize  each  successive  step  of  the 
examination  and  to  give  each  its  special  study  and  separate  prac- 
tice until  they  all  become  smoothly  blended  and  the  manipulation 
is  carried  out  as  one  movement.  He  who  thrusts  his  mirror  into 
the  mouth  with  no  other  thought  than  that  of  reaching  the  throat 
as  quickly  as  possible  will  have  to  consume  a  great  deal  of  time 
in  explaining  to  the  patient  how  to  control  gagging,  which  is 
indeed  no  more  than  a  muscular  pn)test  against  the  awkward- 
ness or  rudeness  of  the  examiner.  If  the  reader  will  study  Fig. 
18  he  will  learn  from  it  several  very  important  points.  (The 
physician,  by  the  way,  in  this  illustration  is  evidently  left- 
handed.) 

It  will  be  seen  that  the  handle  of  the  mirror  is  held  as  though 
it  were  a  pen  ;  that  the  examiner's  hand  is  so  far  below  the  level 
of  the  mouth  that  it  offers  no  obstruction  to  his  view  of  the 
throat ;  also,  that  it  is  quite  a  distance  to  one  side  of  the  middle 
line,  so  that  as  the  progress  of  the  mirror  toward  the  throat  neces- 
sitates the  gradual  raising  of  the  hand,  it  still  will  not  encroach 
upon  his  line  of  vision.  The  figure  shows,  moreover,  that  the 
shaft  of  the  mirror  lies  almost  in  the  corner  of  the  mouth,  and 
that  the  mirror  itself  is  not  turned  up  on  edge,  but  that  its  face, 
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just  clearing  the  dorsum  of  the  toDgne,  is  held  parallul  to  it.  If, 
as  it  should  do,  it  maintains  this  position  >vith  respect  tp  the 
tongue  as  it  is  passed  backward,  the  uvula  and  velum  are  not 
hidden  from  view  as  it  approaches  them,  and  the  uvula  will  he 

the  first  structure  with  which  it  comes  in  contact. 


If  the  tongue  be  well  down  in  the  floor  of  the  mouth  and  the 
tip  of  the  uvula  hanging  clear  of  it  the  mirror  may  be  dipped 
beneath  the  latter  and  then  be  lifted  upward  and  backward, 
carrying  the  uvula  and  soft  palate  with  it.     Our  object  will  be 
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to  place  the  mirror  as  high  and  as  far  back  as  possible  iu  the 
throat  without  producing  gagging.  Usually  the  first  impulse  of 
the  student  upon  catching  a  glimpse  of  the  larynx  is  to  lower 
the  mirror  in  the  throat,  as  though  the  bringing  of  it  nearer  to 
the  larynx  would  bring  the  laryngeal  image  nearer  to  his  own 
eye.  Though  perhaps  a  natural  mistake,  this  nevertheless  is 
one  to  be  studiously  avoided,  since  the  lower  the  position  of  the 
glass  in  the  throat  the  less  of  the  interior  of  the  larynx  will  it 
reflect.  Another  point  to  be  carefully  cultivated  by  the  student 
is  perfect  steadiness  of  the  hand  and  mirror  after  the  latter  is  in 
good  place.  The  tremor  of  the  hand  due  to  nervousness  will  of 
course  disappear  with  experience;  but  when  this  has  been  con- 
quered the  student  must  still  beware  of  making  any  sudden  or 
jerky  movements  in  raising  or  depressing  the  handle  of  the 
mirror  or  in  rocking  it  from  side  to  side.  Every  alteration  in 
the  position  of  the  glass  should  be  made  very  slowly  and  be,  as 
far  as  is  possible,  imperceptible  to  the  patient.  A  final  caution 
respecting  the  management  of  the  mirror  is  this  :  When  the 
student  has  manoeuvred  his  glass  into  good  position,  and  has 
obtained  in  it  a  distinct  view  of  the  intralaryngeal  structures,  he 
IS  apt  to  become  so  absorbed  in  his  study  of  these  that  the  tension 
of  his  right  arm  and  hand  is  unconsciously  relaxed,  the  restive 
soft  palate  pushes  his  mirror  forward  in  the  mouth,  and  the 
uvula  is  permitted  to  slip  from  above  it  and  to  hang  down  behind 
its  posterior  edge.  The  moment  this  accident  occurs  the  view 
of  the  larynx  is  eclipsed  by  the  reflection  of  the  uvula  passing 
down  the  centre  of  the  mirror.  It  is  only  by  at  first  dividing 
the  attention  equally  between  the  mirror  itself  and  what  is  seen  in 
it  that  the  habit  of  retaining  the  instrument  in  place  is  gradually 
acquired  and  becomes  at  last  automatic.  Some  trouble  will  be 
encountered  during  one's  early  work  in  finding  the  proper  angle 
at  which  to  hold  the  mirror  in  order  to  obtain  the  best  view  of 
the  larynx.  The  most  frequent  fault  with  beginners  is  to  turn 
the  face  of  the  mirror  too  fully  toward  their  own  eyes,  and  by  so 


PLATE    I. 
Modified  from  Schnitzler's  Atlas. 

Fig.  1.  The  normal  larynx  as  it  appears  during  inspiration. 
Fig.  2.  The  normal  hirynx  as  it  appears  during  phonation. 
a.  Epiglottis. 
h.   Left  ventricular  band. 
c.  Jjeh  vocal  cord. 
(i.   Eminence  marking  the  site  of  the  left  cartilage  of  Wrisberg  in  the  ary- 

epiglottic  fold, 
e.   Eminence  marking  the  site  of  the  left  cartilage  of  Santorini  and  practically 

also  that  of  the  arytenoid  cartilage  in  the  ary-epiglottic  fold. 
/.   Interarytenoid  space  with  a  slight  amount  of  the  upper  portion  of  the 

posterior  wall  of  the  larynx  visible, 
(jr.  Trachea  with  its  rings. 
h.   Right  ventricle  of  the  larynx. 
Fig.  3.  The  larynx  in  a  moderate  attack  of  acute  laryngitis.. 
Fig.  4.   Early  stage  of  tubercular  laryngitis.     Localized  hypenemia  and  thick- 
ening on  the  posterior  portions  of  the  vocal  cords.     Intiltration  of  the  posterior 
wall  of  the  larynx  with  tubercle  formation.     Pale,  fpderaatous  swelling  of  both 
ary-epiglottic  folds  obliterating  the  eminences  of  Wrisberg.      Anapmia  of  the 
laryngeal  mucous  membrane. 

Fig.  5.  Large,  lobulated,  tubercular  infiltration  on  the  posterior  wall  of  the 
larynx,     ("ommencing  ulceration  at  the  most  prominent  part  of  the  growth. 

Fig.  6.  Tertiary  syphilitic  ulcer  of  the  left  ary-epiglottic  fold  and  margins  of 
the  vocal  cords.  The  right  ary-epiglottic  fold  is  the  seat  of  a  gumma  that  has 
begun  to  soften.  The  under  portion  of  the  epiglottis  on  the  left  side  is  super- 
ficially ulcerated  from  coutact  with  the  secretions  of  the  ulcer  on  the  ary-epiglottic 
folds. 

Fig.  7.  A  papilloma  attached  by  a  broad  base  to  the  left  vocal  cord.  It  extends 
across  the  glottis  and  rests  upon  the  right  vocal  cord.  Owing  to  the  weight  of 
the  tumor  the  action  of  the  left  crico-arytenoideus  posticus  is  impaired  and  the 
left  vocal  cord  is  slraighter  and  abducted  less  than  the  right  one. 

Fig.  8.  An  epithelioma  involving  both  vocal  cords.  The  left  is  merely 
infiltrated,  while  the  right  is  ulcerated  slightly.  The  deep  red  or  purplish  color 
of  the  passive  hypenemia  should  be  contrasted  with  the  appearance  of  the  mucous 
membrane  in  other  inflammatory  conditions. 
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doing  to  reflect  merely  the  base  of  the  tongue  and  perhaps  the 
upper  margin  of  the  epiglottis.  If  on  the  other  hand  the  glass 
be  turned  too  straight  downward  the  view  will  be  proportionately 
cramped,  and  will  be  limited  chiefly  to  tlie  posterior  wall  of  the 
pharynx  and  the  arytenoid  eminences.  The  happy  medium 
between  these  two  extremes  being  adppted,  however,  and  a  com- 
prehensive view  of  the  larynx  procured,  we  are  enabled  to  study 
the  picture  shown  in  Fig.  1,  Plate  I. 


CHAPTER   III. 

ANATOMY  AND  PHYSIOLOGY  OF  THE  NOSE  AND 

NASOPHARYNX. 

As  the  most  prominent  feature  of  the  face,  and  one  that  is 
exposed  to  frequent  injury  and  disfiguring  external  disease,  we 
should  be  thoroughly  familiar  with  the  anatomy  of  the  nose.  Its 
external  portion  is  built  upon  a  framework  of  bone  and  cartilage, 
the  fonner  consisting  of  the  nasal  bones  and  the  nasal  processes 
of  the  superior  maxillae.  The  thickness  and  density  of  the  nasal 
bones  at  their  upper  borders,  where  they  are  attached  to  the 
frontal  bone  and  its  nasal  spine,  give  to  the  bridge  of  the  nose 
a  great  degree  of  strength  and  make  it  highly  protective  to  the 
internal  structures.  The  lower  borders  flare  outward  and  are 
much  wider  and  thinner  than  the  upper.  At  the  union  of  the 
nasal  bones  in  the  middle  line  their  borders  project  internally  and 
form  a  so-called  crest  which  connects  them  with  the  ethmoidal 
portion  of  the  nasal  septum.  The  outer  borders  of  these  bones 
are  bevelled  at  the  expense  of  their  inner  surface,  and  are  sup- 
ported upon  the  contiguous  borders  of  the  superior  maxillae.  The 
dimensions  of  the  nasal  bones  vary  greatly  in  different  skulls, 
and  liaving  but  a  thin  covering  of  integument  they  give  shape 
and  character  to  the  nose. 

Nasal  Processes.  The  nasal  processes  of  the  superior  maxillary 
bones  are  thick  triangular  or  pyramidal  plates  which  project 
upward  on  each  side  of  the  nose  to  their  sutural  junction  with 
the  frontal  bone.  Their  anterior  borders  are  serrated  for  articu- 
lation with  the  nasal  bones,  the  general  configuration  of  the  nose 
being  largely  dependent  upon  the  dimensions  of  these  processes 
and  the  manner  in   which  the  nasal  bones  are  set  upon  them» 
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The  internal  face  of  each  process  is  somewhat  roughened  and  two 
distinct  ridges  are  found  upon  it,  the  superior  and  inferior  turbin- 
ated crests,  these  marking,  respectively,  the  points  of  articulation 
with  the  middle  and  inferior  turbinated  bones. 

The  cartilaginous  portion  of  the  external  nose  is  made  up  of 
the  septal  cartilage,  the  upper  and  lower  lateral  cartilages,  and 
a  varj'ing  number  of  smaller  sesamoid  cartilages.  The  cartilage 
of  the  septum  forms  the  anterior  portion  of  the  partition  between 
the  two  nasal  fossae.  Below  it  rests  upon  the  palatine  processes 
of  the  superior  maxillse,  posteriorly  it  projects  backward  between 
the  vomer  below  and  the  vertical  plate  of  the  ethmoid  above,  and 
its  upper  and  anterior  border  is  attached  to  the  crest  of  the  nasal 
bones. 

The  lateral  cartilages  consist  on  either  side  of  an  upper  trian- 
gular plate  and  a  lower  oval  one,  which  together  give  shape  and 
support  to  the  alae  and  tip  of  the  nose.  The  upper  lateral  carti- 
lages are  attached  above  to  the  nasal  bones  and  the  adjacent  nasal 
processes,  to  the  septum  in  front,  and  below  to  the  lower  pair  of 
cartilages.  These  latter  are  curved  upon  themselves,  and  are  the 
principal  elements  in  the  formation  of  the  boundaries  of  the  ex- 
ternal orifice  of  the  nose.  The  meeting  of  the  two  in  the  middle 
line  contributes  to  the  formation  of  the  septum  columella  or 
columna  nasi.  These  cartilages,  together  with  the  little  sesamoid 
nodules  that  lie  posteriorly,  are  all  connected  with  one  another 
and  with  the  bones  by  a  tough,  fibrous  perichondrium.  Tbe  elas- 
ticity of  these  cartilages  not  only  preserves  the  size  and  shape  of 
the  nostrils,  but  permits  that  mobility  so  essential  not  only  to 
facial  expression,  but  to  their  expansion  and  contraction  during 
respiration.  The  skin  covering  the  root  of  the  nose  and  the  sides 
and  greater  part  of  the  dorsum  is  thin  and  freely  movable.  That, 
however,  upon  the  alse  and  the  tip  is  thick,  very  adherent  to  the 
subjacent  tissues,  and  is  remarkable  for  the  number  and  size  of 
its  sebaceous  follicles.     Owing  to  the  abundance  of  these  latter 

this  portion  of  the  nose  is  frequently  the  seat  of  acne.     Inflamma- 
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tion  involving  the  lower  portion  of  the  nose  is  apt  to  be  extremely 
painful,  the  density  of  the  tissues  and  their  very  free  blood-supply 
being  accountable  for  the  severe  tension  and  the  high  degree  of 
congestion.  There  is  very  little  fat  in  the  cellular  tissue  between 
the  skin  and  the  alar  cartilages. 

Muscles.  The  miiscles  that  govern  the  shape  and  width  of  the 
nostrils  are  divided  into  two  sets,  the  dilators  and  the  constrictors. 
The  former  comprise  the  dUcUor  naris  anterior,  the  dilator  naris 
posterior,  the  pyramidalis  imsi,  and  the  levator  laJbii  superioris  alee- 
que  nasi.  Only  the  first  two  of  these  are  in  action  during  ordinary 
respiration,  the  others  being  called  upon  only  when  some  degree 
of  dyspnoea  demands  their  assistance.  The  constrictors  are  the 
compressor  nasi,  the  two  compressors  narium  minor,  and  the 
depressor  aloe  nasi.  Functionally  the  dilators  are  much  more 
active  than  the  constrictors,  and  their  greater  importance  is 
demonstrated  when  their  function  is  suspended  ;  for  instance,  by 
paralysis  or  profound  narcosis  the  resulting  collapse  of  the  alse 
necessitating  mouth-breathing. 

Nasal  F0888B.  The  nasal  fossse  are  two  wedge-shaped  cavities 
terminated  in  front  by  the  nostrils  or  anterior  nares  and  behind 
by  the  posterior  nares,  these  latter  being  two  oval-shaped  open- 
ings by  which  the  nasal  chambers  communicate  with  the  naso- 
pharynx. Each  lateral  cavity  of  the  nose  consists  of  two  portions, 
the  vestibule  in  front  and  the  fossa  proper  immediately  behind  it. 
The  vestibule  is  enclosed  by  the  cartilaginous  portion  of  the 
framework  of  the  nose,  and  is  limited  posteriorly  by  a  constriction 
or  crescentic  elevation  which  marks  the  threshold  of  the  fossa. 
The  lining  of  the  vestibule  is  merely  a  continuation  of  the  facial 
integument,  and  this,  as  it  appi'oaches  the  mucous  membrane  of 
the  larger  chamber  behind,  undergoes  a  gradual  transformation 
into  that  tissue.  The  short,  stiff  hairs  called  vibrisstv  are  found 
growing  more  or  less  luxuriantly  just  within  the  outer  margin 
of  the  nostril,  and  in  addition  to  these  this  region  presents 
numerous  sebaceous  follicles   and    vascular  papillfe.     The   nasal 
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chamber  is  widest  at  its  floor,  which  is  approximately  horizontal 
and  is  formed  by  the  palate  bones  and  by  the  palatine  processes 
of  the  superior  maxillte.  Arched  from  before  backward  the  roof 
of  the  fossa  is  composed  in  front  of  the  naaal  bone,  its  median 
portion  is  the  cribriform  plate  of  the  ethmoid,  and  it  is  completed 
posteriorly  by  the  body  of  the  sphenoid.  This  upper  portion  of 
the  cavity  is  quite  narrow,  owing  to  the  inward  inclination  of  tlie 


outer  wall  as  it  passes  from  below  u]nvurd.  The  piirtition 
between  the  two  fossie,  the  septum,  is  formed  iti  it^i  [lostcnor 
two-thirds  by  the  vomer  and  the  perpendicular  plate  of  iho 
ethmoid,  and  is,  therefore,  bony,  while  the  anterior  third  in 
made  up  of  the  septal  or  triangular  cartihige.  (Fig.  lit.)  <Jn 
the  rare  occasions  when  this  structure  is  normal  it  is  vertical. 
AVhen  its  numerous  deformities  are  considei-cd  in  a  later  chapter 
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attention  will  be  called  to  the  sutural  liuea  of  its  three  component 
parts.  The  outer  wall  of  the  nasal  chamber  is  made  up  of  the 
superior  maxillary,  the  lacrymal,  the  lateral  mass  of  the  ethmoid, 
the  julate,  and  the  sphenoidal  bones,  and  projecting  inward  from 
it,  running  lengthwise  and  placed  one  alx)ve  the  other,  are  the 
three  turbinated  processes.  (Fig,  20.)  The  inferior  turbiuale 
is  the  only   one  of   them  that  is  a  distinct  bone    in  itself.      As 


it  passes  inward  from  its  attachment  to  the  outer  wall  toward 
the  septum  its  free  border  cnrves  downward  in  scroll-like  fashion 
and  appr'iaclies  more  or  less  closely  to  the  floor  of  the  chamber. 
It  is  much  the  largest  and  most  bulky  of  the  three  processes,  and 
extends  throughout  the  whole  length  of  the  nasal  chamber  from 
the  anterior  to  the  (wsterior  nares.  The  sjKice  beneath  the  infe- 
rior turbinate  is  known  as  the  inferior  meatus,  and  it  is  on  the 
concave  surface  of  this  body  presenting  towai'd  the  outer  wall 
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ihat  the  nasolacrymal  duct  opens.  (Fig,  21.)  The  middle  tur- 
binate is  shorter  tlian  the  lower,  its  anterior  extremity  not  being 
pkced  as  far  forward  as  that  of  the  Inferior.  It  springs  inward 
and  downward  from  the  lateral  mass  of  tlie  ethmoid,  of  which 
it  ia  a  portion ;  and  Ita  free  lower  border,  curving  well  outward, 
forms  a  prominent  feature  in  the  anterior  rhiooscopic  view.  Ita 
concavity  looks  downwai-d  and  somewhat  for>vard,  and  forms  the 
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middle  mcatu-^i.  If  a  portion  nf  this  body  be  removed  we  can 
see  upon  the  outer  wall  of  the  middle  meatus  a  deep  furrow,  the 
hiiitua  semilunnrk,  extending  from  near  tlie  anterior  extremity 
of  the  turbinate  downward  and  bacltward.  It  ia  crescentic  in 
shape,  ia  directed  in  front  toward  the  infundibuhim,  and  over- 
lying Its  anterior  extremity  is  the  bulfa  efhmoi'lulM — a  prominence 
corresponding  to  one  or  ninre  ethmoidal  spaces.     The  infnndib- 
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iilum,  without  being  a  distinct  canal,  is  the  channel  by  whicli  the 
frontal  sinus  communicates  with  the  anterior  ethmoidal  cells,  and 
is  the  cnmnion  opening  of  these  ca\'tties  inti)  the  mid<lle  meatus 
of  the  nose.  Followiog  the  hiatus  backwaril  for  a  little  distance 
we  enojuiiter  the  OKfiiiiii  inaxiHare,  the  opening  through  which 
the  niaxillar\'  sinus  communicates  with  the  nose.  The  superior 
turbinate,  the  smallest  of  the  three,  springs  also  from  the  lateral 
mas^t  of  the  ethnioiti,  although  it  looks  as  though  it  descended 


vertically  from  the  under  surface  of  the  cribriform  plate.  Be- 
tween its  outer  surface  and  the  sloping  external  wall  of  the  nose 
is  the  superior  meatus,  anil  into  this  open  the  sphenoidal  sinus 
and  the  posterior  ethmoidial  cells. 

The  accessory  cavities  connected  with  each  fossa  of  the  nose 
are  four  in  number,  and  are,  naming  them  from  before  back- 
ward, the  frontal,  ethmoidal,  maxillary,  and  sphenoidal  sinuses. 
Whatever  of  sjwcial  anatomical  interest  attaches  to  these  cavities 
will  be  oonsideretl  in  connection  with  their  diseases. 
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Nasal  HucouB  Hembrane.  The  uasal  mucous  membrane  extends 
from  the  cur\'ed  coustrictioD  in  front,  marking  the  inner  boundary 
of  the  vestibule,  to  the  nasophan-ngeal  fold  in  the  rear.  It  pre- 
sents certain  structural  differencee  according  as  it  is  examined  in 
one  or  the  other  of  two  distinct  regions. 

I.  Regpiraiory  Ret/ion.  This  comprises  the  lower  and  much 
ihe  larger  portion  of  the  nasal  chamber,  its  su]ierior  limit  being 


the  upper  portion  of  the  middle  turbinated  body.  In  this  region 
the  surface  of  the  membrane  is  covered  by  ciliated  columnar 
epithelium,  beneath  which  is  a  median  layer  containing  vessels 
and  ner\'e8,  and  embedded  in  which  are  numerous  glands,  both 
mucoua  and  serous.  Between  the  acini  occasional  bundles  of 
visceral  muscle  lihres  are  encountered,  and  other  bundles  of 
meduUaled  mixed  with  non-medullated  nerves  can  be  traced  in 
all  directions  at  ilifFerent  levels.     The  deepest  layer  consists  of 
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lK*rk«tcum  or  perichondrium     In  either  case  it  is  made  up  of 

hiiFhIv  vascular,  closely  packed   masses  of  white   fibres,  whose 

>nnective-ti9sue  cells  undergo  transition  into  either  osteoblasts 

or  cartilage  cells. 

From  a  physiological  as  well  as  pathological  point  of  view  the 

rtst  important  portion  of  the  mucous  membrane  lining  this  respi- 

.       r^on  of  the  nose  is  that  enveloping  the  lower  turbinated 

\y(A\  and  a  large  portion  of  the  middle  turbinate.     It  presents  in 

,    *    nlaces  peculiarities  of  structure  that  are  intimately  related 

the  re^piratorv  function  of  the  nose,  and  alterations  of  which 

i«ad  to  severe  general  as  well  as  local  disturbance.     These 

QCtuntl  peculiarities  give  to  the  tissue  an  erectile  property  that 

K  -  been  a  matter  of  speculation  and  interest  for  many  years. 

Thev  consist  of  an  exceedingly   rich   vascular   supply  and   the 

n><^nce  of  numer«>us  large  venous  sinuses,  to  which  latter  the 

rile  nn)i>ertv  is  due.     These  sinuses  lie  mostly  in  the  deejMjr 

rti>n  of  the  tissue,  and  form  a  loose,  spongy  network,  with  but 

r  J   intorwning  connective  tissue.     AVhen  distended  these  walls 

wM»  tn  be  verv  thin  and  to  contain,  in  addition  to  white 

^K    .  ji  fo\v  elastic  fibres  mingled  with  numerous  visceral  muscle 

^KiYK.  which  run  in  all  directions  and  interlace  with  one  another 

K^wtvii  adj:K*t»nt  spaces.     The  lining  of  tlie  sinuses  is  an  endo- 

tWjium  similar  to  that  of   the   veins  which  open  directly  into 

\Vht*ti  oinpty  their  walls  present  a  corrugated  appearance  and 

itt  olosi*  c<mtact.     The  arterioles  run    from    the   periosteum 

i;-^^lv  loward  the  surface,  and  there  break  up  into  capillaries. 

tVt*'  jjnulually   merge   into   the    radicle  veins,  which,  in  their 

»*  rtu  iHirsuo  a  more  or  less  direct  downward  course  toward  the 

.ji^His  siiuists,  into  which  they  immediately  empty  their  contents. 

With  rt  ch»ar  comprehension  of  the  arrangement  of  tlie  vascular 

,^y*Mlv  of   these  turbinated    bodies— an   arrangement    which    has 

^jL|^  for  them  the  name  of  the  turl)inated  corpora  cavernosa — 

-■•511   be   no   mystery  surrouudinir  the   mechanism  of  their 
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erection  and  collapse.  Any  cause  which  occasions  an  increased 
flow  of  blood  to  them  will  lead  to  the  filling  of  the  venous  sinuses 
and  the  general  tumefaction  of  the  tissue  in  which  they  are  con- 
tained. The  moment  this  oversupply  of  blood  is  checked,  how- 
ever, the  elastic  and  visceral  muscle  fibres  in  the  walls  of  the 
sinuses  contract,  and  they  are  promptly  emptied.  The  rapid 
collapse  that  follows  the  application  of  cocaine  or  the  suprarenal 
solution  to  the  turbinated  bodies  proceeds  from  their  contracting 
influence  upon  the  arterioles.  The  supply  of  blood  through  these 
to  the  venous  sinuses  being  checked  the  emptying  of  the  latter 
and  the  shrinkage  of  the  turbinates  quickly  follow. 

2.  Olfadoiy  Region.  This  portion  of  the  nasal  fossa,  as  its 
name  implies,  corresponds  with  the  distribution  of  the  terminals 
of  the  olfactory  nerve,  and  comprises  the  upper  tliird  of  the 
septum,  the  superior  turbinate,  and  the  upper  third  of  the  middle 
turbinates.  The  cylinder  epithelial  cells  in  this  region  are  non- 
ciliated,  and  their  protoplasm  contains  a  variable  amount  of  pig- 
ment. Besides  these  there  are  the  rod  or  olfactory  cells  of 
Schultze,  and  these  are  regarded  as  the  special  terminals  of  the 
olfactory  nerve  fibres.  In  the  deep  layers  of  the  membrane  is 
found  quite  an  abundant  distribution  of  glands.  These  are  of  a 
simple  acino-tubular  variety,  and  are  separated  by  bundles  of  non- 
meduUated  nerves.  They  are  known  as  Bowman's  glands,  and 
secrete  a  serous  or  albuminous  fluid.  Beneath  this  zone  of 
glandular  tissue  there  is  a  loose  arrangement  of  connective-tissue 
fibres  with  arteries  and  veins,  but  nothing  in  the  nature  of 
erectile  tissue. 

Arteries.  The  arteries  supplying  the  nasal  fossse  are  numerous. 
The  roof,  upper  part  of  the  septum,  outer  wall,  and  frontal  sinus 
are  supplied  by  branches  from  the  ophtlialmic.  The  spheno- 
palatine branches  of  the  internal  maxillary  supply  the  septum, 
the  turbinated  bodies,  and  the  meatuses.  Finally  the  ciirtilage 
of  the  septum  is  supplied  by  the  septal  artery,  a  branch  of  the 
superior  coronary.     All  these  vessels  form  a  finely  meshed  net- 
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work  within  the  nose,  extending  throughout  every  portion  of  the 
lining  mucous  membrane.  It  is  not  surprising  tlieo  that  hemor- 
rhage is  80  profuse  during  operations  upon  and  from  injuries  to 
these  tMirts. 

The  NervflB,  The  nerves  of  the  nasal  fossie  are  of  two  kintls — 
tliDse  of  special  and  those  of  common  seusation.  The  tilaments 
of  the  olfactory  nerve  enter  the  nose  through  the  foramina  in  the 
cribriform  plate,  and  are  distributed  throughout  the  upj)er  or 
olfactory  region  of  each  fossa.  Each  nerve  fibre  is  non-mediillaled 
and  is  iicconipanied  by  a  perineural  lymph  sheath,  by  which  the 


I 


lymph  spaces  of  the  olfactory  region  are  directly  ctmlinnous  with 
those  of  the  subdural  and  subarachnoid  spaces.  The  nerves  of 
ordinary  sensation  supplying  the  nose  come  chiefly  from  the 
first  two  divisions  of  the  fifth  nerve  and  from  the  sphenopalatine 
or  nasal  ganglion.  To  the  rhinologist  an  intimate  knowledge 
of  the  distribution  and  connections  of  these  nerves  is  of  very 
great  imjiortance,  since  many  neuralgias  and  headaches  and  affec- 
tions of  the  eyes  and  of  the  facial  integument  are  found  associated 
with  disturbances  within  the  nose  or  its  accessory  cavities,  and 
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are  to  be  regarded  as  dependent  upon  them.  Many  respiratory 
troubles  of  a  reflex  nature— cough,  asthma,  and  the  like — are  also 
often  referable  to  some  diseased  condition  occurring  within  the 
field  of  distribution  of  these  common  sensory  nerves.  Of  the 
branches  derived  from  the  ophthalmic  division  of  the  fifth  nerve 
the  largest  and  most  important  is  the  nasal;  and  the  fact  that 
it  supplies  the  anterior  part  of  the  nasal  septum,  the  outer  wall, 
and  the  floor  of  the  nose  will  explain  the  more  or  less  profuse 
lacrymation  occurring  during  operations  upon  or  irritation  of 
these  parts.  It  is  the  several  branches  of  the  superior  maxillary 
nerve  and  those  coming  from  the  sphenopalatine  ganglion, 
however,  that  supply  much  the  greater  ])ortion  of  the  nasal 
chambers. 

The  course  and  termination  of  each  of  these  should  be  carefully 
followed  and  remembered,  for  upon  a  familiar  acquaintance  with 
them  will  depend  the  understanding  of  many  of  the  reflex  motor 
or  sensory  disturbances  that  may  be  more  or  less  remote  from  the 
nose  itself. 

Physiology  of  the  Nose.  From  having  once  been  regarded 
merely  as  the  seat  of  the  special  sense  of  smell  the  nose  has, 
within  comparatively  recent  years  been  accorded  a  place  as  an 
organ  of  physiological  value  very  far  in  advance  of  this.  Instead 
of  being  merely  the  seat  of  olfaction  it  is  now  recognized  as  being 
a  portion  of  the  respiratory  tract  scarcely  second  to  any  other  in 
functional  value.  Moreover  it  is  a  highly  important  accessory 
organ  of  phonation,  and  the  prominent  part  that  it  plays  in  this 
act  finds  immediate  demonstration  in  the  altered  quality  of  the 
voice  when  any  obstruction  of  its  chambers  occurs.  Finally  the 
lower  or  respiratory  portion  of  the  nasal  chamber  is  to  be 
regarded  as  the  physiological  continuation  of  the  Eustachian 
tube,  and  as  bearing,  therefore,  a  very  important  relation  to  the 
organ  of  hearing.  Any  narrowing  or  other  form  of  obstruction 
of  this  channel  will  mean  a  proportionate  diminution  in  the  free- 
dom of  aeration  of  the  corresponding  middle  ear. 
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Iq  order  that  the  sense  of  smell  shall  be  normally  acute  the 
odorous  particles  must  have  free  access  to  the  olfactory  region  of 
the  nose,  the  lining  mucous  membrane  must  be  sufficiently  moist 
to  dissolve  these  particles,  and  the  nervous  mechanism  from 
terminal  cell  to  brain  must  be  intact. 

In  its  role  as  an  essential  part  of  the  respiratory  tract  the  nose 
performs  a  threefold  function.  At  its  very  threshold  the  vibrissse 
remove  from  the  air  any  coarser  foreign  particles  that  it  may  con- 
tain, while  those  small  enough  to  pass  this  barrier  are  arrested 
by  the  moist  adhesive  surface  of  the  mucous  membrane  within 
the  fossae.  Besides  being  cleansed  of  its  solid  impurities  in  this 
way  the  air  is  still  further  fitted  for  an  inoffensive  passage 
through  the  succeeding  portions  of  the  tract  by  being  heated  to 
the  temperature  of  the  body  and  almost  if  not  quite  saturated 
with  moisture.  It  has  been  demonstrated  that  however  low  the 
temperature  of  the  air  may  be  upon  its  entrance  to  the  nose  it  is 
raised  to  "  blood  heat ''  in  the  fraction  of  a  second  that  it  takes 
it  to  pass  through  to  the  nasopharynx.  In  the  same  brief  space 
of  time  sufficient  moisture  is  added  to  even  the  dryest  air  to  bring 
it  close  to  the  dew-point.  If  we  recall  for  a  moment  the  arrange- 
ment of  the  vascular  supply  of  the  turbinated  bodies — if  we  think 
what  a  torrent  of  blood  may  in  an  instant  be  poured  into  them 
through  vasomotor  agency,  and  of  the  greatly  increased  surface 
of  raucous  membrane  that  their  distention  exposes  to  the  air — 
we  will  have  no  difficulty  in  understanding  their  enormous  heat- 
radiating  power  and  their  proportionate  ability  to  pour  oiit  an 
abundance  of  watery  vapor.  The  average  quantity  of  this  latter 
that  is  given  off  in  each  twenty-four  hours  has  been  estimated  at 
about  500  grammes. 

The  phonatory  function  of  the  nose  consists  in  enriching  the 
voice  with  resonance  and  color.  It  contributes  very  materially 
to  its  character,  its  individuality  ;  and  what  is  said  of  it  in  rela- 
tion to  the  speaking  voice  may  be  repeated  with  added  emphasis 
as  to  its  influence  upon  the  singing  voice.     Indeed,  there  can  be 
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uo  singing  voice — the  sounds  it  makes  are  but  little  better  than 
noises — when  there  is  any  degree  of  nasal  obstruction.  Further 
reference  to  this  function  of  the  nose  will  be  made  in  considering 
certain  of  its  diseases. 

The  Nasopharynx.  The  anatomical  features  of  the  nasopharynx 
that  are  of  chief  interest  to  us  are  the  openings  of  the  Eustachian 
tubes  upon  its  lateral  walls  and  the  area  of  lymphoid  tissue  in  the 
vault  and  upon  the  posterior  wall  of  the  cavity.  The  lower  or 
cartilaginous  portions  of  the  Eustachian  tubes  stand  out  rather 
prominently  beyond  the  surface  of  the  pharyngeal  wall,  and  can 
scarcely  fail  to  be  recognized  when  they  enter  the  field  of  the 
mirror.  They  are  situated  slightly  above  the  level  of  the  floor 
of  the  nose.  Immediately  jK)sterior  to  them  are  the  fossae  of 
Rosenmiiller,  two  crescentic  depressions  which  may  be  either 
shallow  or  deep. 

In  the  vault  and  upon  the  upper  portion  of  the  posterior  wall 
of  the  nasopharynx  there  is  a  remarkable  collection  of  lymphoid 
follicles  and  glands  to  which  has  been  given  the  name  of  the 
pharyngeal  tonsil. 

The  arrangement  of  these  follicles  and  glands  by  no  means 
follows  a  fixed  rule.  There  is  not  necessarilv  any  svmmetrv 
observed  in  their  disposition.  They  are  limited  at  the  sides  by 
the  foss«  of  Rosenmiiller,  and  end  above  and  in  front  upon  the 
basilar  process  of  the  occipitiil  bone.  Not  very  remote  from 
the  centre  of  this  mass  of  lymphoid  tissue  there  is  often  found 
a  small  opening  which  leads  into  a  pouch-like  canal  called  the 
pharyngeal  bursa.  It  varies  greatly  in  its  dimensions  and  may 
be  altogether  absent.  The  nasopharynx  is  lined  with  a  columnar, 
ciliated  epithelium  directly  continuous  with  that  of  the  nasal  fos«a} 
and  with  that  lining  the  Eustachian  tubes.  At  the  level  of  the 
soft  palate,  which  marks  the  beginning  of  the  oropharynx,  the 
epithelium  loses  its  ciliaj  and  becomes  of  the  s([uamous  type. 
The  nasopharynx  shares  to  a  limited  extent  the  functions  of  the 
nose.     It  is  in  such  close  anatomie^il  connection  with  both  the 
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nasal  chambers  and  the  ears  that  any  pathological  process  within 
it  will  almost  invariably  lead  to  disturbance  within,  or  an  inter- 
ference  with  the  function  of,  these  nearly  related  cavities. 
Respiration,  audition,  and  vocal  resonance  may  be  very  greatly 
modified  by  certain  disease  conditions  affecting  the  naso- 
pharj'nx. 


CHAPTER    IV. 


ETIOLOGY,  SEMEIOLOGY,  MANAGEMENT,  AND  SPECIAL 

THERAPEUTICS. 


A.  GENERAL  ETIOLOGY  AND  SEMEIOLOGY  OF  NASAL  AND 

THROAT  DISEASES. 

Upon  the  threshold  of  the  separate  study  of  the  various  dis- 
eases of  these  regions  let  us  take  a  preliminary  look  at  them 
from  the  broad  view-point  of  general  medicine.  Excluding  those 
affections  that  are  of  a  mechanical  nature,  such  as  congenital 
malformations  or  acquired  deformities,  there  is  scarcely  one  that 
has  not  some  systemic  factor  more  or  less  prominently  concerned 
in  its  etiology.  A  knowledge  of  those  most  frequently  to  be 
reckoned  with  will  not  only  further  diagnostic  completeness,  biit 
make  of  our  therapeutics  something  more  than  an  unvarying  local 
routine  of  sprays,  powders,  and  pigments.  We  will  find  that 
anaemia  or  plethora — the  one  or  the  other  in  varying  degree — are 
very  frequently  in  evidence  ;  that  temperamental  traits  form  at 
times  very  conspicuous  backgrounds ;  that  inherited  constitu- 
tional disease  exerts  a  powerful  influence  upon  the  development 
and  progress  of  many  pathological  conditions  in  the  nose  and 
throat,  and  that  diathetic  states  are  also  intimately  concerned 
with  these  processes.  Finally  the  coexistence  or  the  previous 
occurrence  of  disease  of  an  organic  or  systemic  nature  will  mate- 
rially modify  local  phenomena.  It  goes  without  saying  that  any 
existent  disease  of  the  heart,  the  kidneys,  the  liver,  or  the  gastro- 
intestinal tract  will  be  reflected  with  greater  or  less  distinctness 
in  the  vascular  supply,  the  glandular  activity,  and  the  tronenil 
nutrition  of  the  higher  tracts  of  nuicous  membrane. 
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Without  wishing  to  be  regarded  as  an  extremist  in  the  matter 
there  is  not  a  shadow  of  doubt  in  my  mind  that  the  systemic 
condition  most  often  to  be  found  in  association  with  nasal  and 
throat  diseases,  and  that  is  to  be  regarded  as  a  if  not  the  most 
active  predisposing  cause  of  them,  is  that  known  under  the 
various  names  of  lithfemia,  the  uric  acid,  the  gouty,  or  the 
arthritic  diathesis.  AVhether  or  not  uric  acid  is  the  real  offending 
agent  in  these  cases  I  shall  not  stop  to  discuss,  but  with  the 
general  condition  that  has  been  commonly  and  for  a  long  time 
attributed  to  it  we  are  all  of  us  sufficiently  familiar.  AVhatever 
the  systemic  poison  or  poisons  may  be  we  may  take  it  for  granted, 
I  think,  that  they  have  their  origin  in  some  perversion  of  nutri-r 
tion,  and  it  is  most  probably  in  the  fundamental  process  of  diges- 
tion that  this  has  its  commencement.  Faulty  digestion  means 
faulty  metabolism,  and  while  this  need  not  necessarily  consist  of 
an  increased  production  of  uric  acid,  yet  it  does  imply  the  produc- 
tion of  other  toxic  materials,  which,  if  not  promptly  eliminated  or 
neutralized  by  the  protective  forces  of  the  organism,  will  proclaim 
their  presence  and  power  in  a  variety  of  ways.  One  of  these 
ways,  and  the  one  with  which  we  are  more  particularly  concerned, 
is  in  the  production  of  an  abnormal  susceptibility  on  the  part  of 
the  mucous  membrane  of  the  upper  air  and  digestive  tracts  to 
inflammations  of  a  catarrhal  nature.  When  this  general  toxsemic 
state  exists  only  a  very  slight  additional  provocation  is  needed  to 
occasion  at  some  weak  point  in  the  respiratory  or  alimentary 
tracts  an  inflammatory  outbreak.  A  moderate  exposure  to  stress 
of  weather,  physical  fatigue  or  emotional  disturbance,  or  some 
trivial  excess  of  a  dietetic,  alcoholic,  or  sexual  nature,  is  sufficient 
to  precipitate  such  an  attack.  To  my  mind,  therefore,  the  patho- 
genesis of  these  disturbances  is  made  up  of  nine-tenths  of  internal 
and  only  the  one  remaining  tenth  of  external  cause.  If  this  belief 
is  well-founded  the  therapeutic  deduction  to  be  drawn  from  it  is 
quite  obvious  ;  and  what  is  true  of  lithremia  and  the  gouty  dia- 
tliesis  in  their  relations  to  nasal  and  throat  disease  is  true,  though 
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perhaps  to  a  less  extent,  of  the  other  systemic  conditions  that  can 
influence  local  processes.  The  successful  practitioner,  therefore, 
will  be  he  who  apportions  his  treatment  between  the  local  and  the 
general  condition  strictly  in  proportion  to  their  relative  activity. 

Semeiology.  Each  added  year  of  experience  will  lend  increased 
eloquence  to  every  symptom  emanating  from  diseased  conditions 
of  the  nose  and  throat.  Each  will  gain  in  its  special  significance 
to  the  observer,  and  will  lead  him  the  more  quickly  to  a  correct 
diagnosis.  It  will  be  of  use  then  as  preliminary  to  a  separate 
consideration  of  each  disease  and  its  phenomena  to  indulge  in  a 
general  review  of  the  symptoms  most  frequently  present — those 
which  are  more  or  less  common  to  the  majority  of  these  special 
diseases — and  to  familiarize  ourselves  somewhat  with  the  several 
conditions  upon  which  each  may  be  dependent.  Those  more 
prominent  are  alterations  of  the  voice,  cough  with  its  different 
varieties  of  sputum,  disturbances  of  respiration  and  of  degluti- 
tion, and  disorders  of  smell,  taste,  and  hearing. 

Voice.  Any  impurity  of  the  primary  or  fundamental  tone  as 
it  comes  from  the  cords  can  of  course  only  be  occasioned  by 
some  abnormality  of  condition  or  function  within  the  larynx 
itself.  This  may  be  secondary  to  disease  elsewhere,  but  whether 
it  be  primary  or  secondary  we  must  look  to  the  larynx  for  the 
explanation  of  hoarseness  or  aphonia.  Of  course  tliere  are  vary- 
ing degrees  of  these  ;  they  may  be  constant  or  intermittent,  or 
more  marked  at  certain  times  than  at  others.  Again,  it  may  be 
only  the  singing  and  not  the  speaking  voice  that  is  affected,  and 
the  former  perhaps  in  but  one  of  its  registers.  Finally,  though 
the  speaking  voice  may  be  entirely  lost,  involuntary  vocal  acts, 
such  as  coughing  and  laughing,  may  be  phonetic. 

The  quality  or  timbre  of  the  voice  is  another  matter,  and  may 
be  affected  by  departures  from  the  normal  within  any  of  the 
accessory  cavities  of  phonation — the  pharynx,  mouth,  or  nose. 

Cough.  The  extremes  met  with  in  this  symptom  are  very 
widely  separated.     The  one  may  be  scarcely  more  than  a  slight, 
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half-apologetic  "  hemming ''  or  clearing  of  the  throat,  the  other  a 
violent,  convulsive  cough  that  empurples  the  face  and  threatens 
arterial  rupture.  Between  these  there  are  all  grades  of  severity 
and  innumerable  peculiarities  of  phonetic  quality. 

Sputum.  The  sputum  that  usually  accompanies  cough  varies 
in  quantity,  in  character,  and  in  the  ease  with  which  it  is  ex- 
pelled, and  each  of  these  characteristics  furnishes  some  testimony 
as  to  the  point  of  origin  of  the  altered  secretion  and  the  patho- 
logical condition  that  occasions  it. 

Respiration.  Disturbances  of  the  normal  respiratory  act 
may  be  due  to  several  local  causes.  New-growths  in  any  portion 
of  the  upper  air  tract,  acute  oedema  or  chronic  infiltration  or 
thickening  of  the  laryngeal  tissues,  abductor  paralysis  of  the 
cords,  foreign  bodies — these  are  but  a  few  of  the  local  conditions 
that  may  interfere  with  natural  breathing. 

Deglutition.  Difficulty  or  pain  in  the  act  of  swallowing  is 
of  very  frequent  occurrence  in  connection  with  throat  diseases, 
and  in  certain  grave  cases  the  degree  of  obstruction  may  be  so 
great  or  that  of  pain  may  be  so  intense  as  to  make  swallowing 
altogether  impossible.  The  pain  and  swelling  of  a  peritonsillitis, 
rheumatic  pharyngitis,  tuberculous  or  malignant  ulceration  of  the 
epiglottis  or  larynx  are  the  principal  causes  of  painful  swallowing 
or  odynphagia.  Mere  difficulty  in  the  act — dysphagia — may 
proceed  from  a  pair  of  greatly  hypertrophied  tonsils,  from  par- 
alysis or  destruction  of  the  velum  palati,  from  neoplasms  situated 
either  within  the  fauces  or  pharynx,  or,  if  without,  occasioning 
sufficient  pressure  upon  their  walls  to  seriously  narrow  their 
calibre. 

Disorders  of  the  Special  Senses.  The  senses  of  smell, 
taste,  and  hearing  may  all  be  simultaneously  impaired  by  certain 
diseases  within  the  nose,  such  for  instance  as  mucous  polyps  or 
necrosis  of  the  middle  turbinates.  Keenness  of  taste  is  so  de- 
pendent upon  a  normal  sense  of  smell  that  anything  that  blunts 
the  latter  will  have  a  similar  effect  upon  the  former.    A  sufficient 
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degree  of  nasal  obstruction  to  necessitate  mouth-bi'eathing,  the 
presence  of  adenoid  growths  that  press  upon  and  close  the  lower 
openings  of  the  Eustachian  tubes,  or  even  a  high  degree  of 
tonsillar  hypertrophy,  will  in  all  probability  lead  sooner  or  later 
to  middle-ear  catarrh  and  gradual  loss  of  hearing. 

B.  GENERAL  MANAGEMENT  AND  SPECIAL  THEBAPEUTIOS. 

AVith  a  clear  understanding  that  it  will  be  necessary  that  our 
patient's  general  condition  shall  receive  a  very  large  share  of  our 
attention,  measures  that  are  general  and  wide-reaching  in  their 
effects  must  be  studied  and  judiciously  applied.  Whatever  infor- 
mation concerning  our  patient's  business  or  social  and  domestic 
surroundings  that  can  be  of  assistance  to  us  should  be  obtained  ;  his 
modes  of  exercise  and  recreation,  his  great  or  little  vices,  should 
be  ascertained  and  their  effect  upon  his  general  health  carefully 
computed  ;  and  finally  we  should  intimately  acquaint  ourselves 
with  his  habits  of  dress,  of  bathing,  and  more  than  all  else  of  his 
diet.  If  there  is  any  one  thing  to  which  we  Americans  may 
attribute  the  major  part  of  our  ills  it  is  our  dietetic  follies. 
Without  attempting  to  enumerate  them  singly  we  may  content 
ourselves  with  two  or  three  broad  propositions^  the  first  of  these 
being  that  as  a  nation  we  eat  too  much  ;  the  second,  that  our 
diet  is  too  largely  nitrogenous  ;  the  third,  that  we  worship  the 
Goddess  Hurry  even  at  the  table.  I  do  not  propose  to  support 
this  bill  of  indictment  by  a  mass  of  evidence  or  any  extended 
argument.  I  only  introduce  it  here  as  preliminary  to  the  [asser- 
tion that  my  readers  will  find  that  a  very  large  proportion  of  the 
affections  of  the  nose  and  throat  that  are  brought  to  us  for 
treatment  are  associated  with  subacute  or  chronic  gastro- 
intestinal disturbances  and  with  the  autotoxfcmic  state  that  pro- 
ceeds from  them.  Mere  questioning  will  estabii.sh  the  exist- 
ence of  the  former ;  examinations  of  the  blood  and  urine  of  the 
latter. 
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This  brief  reference  to  systemio  conditioDS  and  their  maiiage- 
tiient  will  ut  least  suggest  that  Hti  intimate  and  practieal  [enow]- 
edge  of  general  pathology  and  medicine  is  a  prerequisite  to  success 
in  any  of  the  specialties.  None  of  these  latter  can  lead  an  inde- 
pendent existence,  and  he  will  be  most  i^uccessful  in  rt^storlng  to 
heallh  the  special  oi^ns  or  regions  that  he  treats  who  first  inves- 
tigates the  whole  economy  and  makes  it  his  primary  object  to 
bring  it  to  a  high  standard  of  health.  There  is  scai-cely  a  disease 
of  the  upper  air  ami  digestive  tracts  whose  relief  or  cure  will  not 


be  materially  linslened  if,  in  association  with  its  local  treatment, 
measures  are  adopteii  by  which  the  patient's  general  condition  will 
be  invigorated.  The  converse  is  equally  true,  and  the  sjiecialist 
who  limits  his  atndy  and  practice  to  the  boundaries  of  some  petty 
gland  or  cavity  limits  also  his  usefulness  and  disorcdilrf  his  pro- 
fession. 

It  is  our  purpose  and  province  here,  however,  to  deal  only  with 
local  therapeutic;,  and  it  is  the  methods  by  which  remedies  are 
applied  to  these  regions  that  we  shall  principally  disenes. 

TliB  apparatus  that  we  mast  frequently  use  ourselves  and  that 
we  place  in  the  hands  of  the  majority  of  our  patients  is  the  atom- 
izer.    Most  of  those  found  on  sale  in  Ihe  apothecary  shops  are 
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apt  to  Ke  worthless  at  the  end  of  a  few  muiilhs'  use,  and  patients 
complain  very  vigorously  of  the  annoyance  and  exi>ense  to  which 
they  are  subjected  by  such  trasli.  For  ntfice  um — though,  of 
course,  individual  tastes  may  differ  widely — a  very  satiafactory 
ntiimiacr  is  the  Davidson,  (Fig.  25.)  With  onlinary  care  It 
ought  to  last  almost  a  lifetime.  In  addition  to  the  nasal  tip, 
which  throws  a  straight  spray,  there  are  two  others,  one  giving  a 
downward  or  larj'ngeal  and  the  other  an  upward  or  nasopharyn- 
geal spray.  These  latter  two  tips  are  of  little  practical  value, 
however,  since  the  horizontal    portion    of    the    atomizer    tube    is 


rather  too  short  to  reach  as  far  back  into  the  pharynx  aa  would ' 
Ijc  necessarj-  for  their  successful  use.  The  best  type  of  atomizer 
to  order  for  the  patient  U  probably  the  Burgees.  (Fig.  26.)  It 
is  very  durable,  its  spmy  is  finely  divided  and  abundant,  and  it 
is  less  exi>ensive  than  the  Davidson,  A  number  of  instrument 
makei^  offer  atomizers  very  similar  to  this  and  no  doubt  equally  as 
good.  Improperly  usetl,  however,  an  atomizer  is  capable  of  doing 
almost  aa  much  harm  ns  good,  and  we  should  make  it  a  rule  to 
give  our  patients  the  following  instructions  :  The  floor  of  the  nose 
i)clng  horizontal,  the  head  should  be  held  ahiiost  levpl  instead  of 
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vis};asp:s  of  the  nuse,  turoat,  and  ear. 


l>eiT]g  tilteil  fur  back,  i\-iA  the  tube  of  the  atomizer  also  EhuiiM 
conform  to  this  jtosition  instead  of  being  directed  upward  toward 
the  frontal  sinuses.  Again,  the  spray  should  be  sent  &traight 
back  toward  the  nasopharynx.  If  it  be  directed  to  one  or  the 
other  side  the  septum  or  the  inferior  turbinate  will  be  apt  to  suffer 
from  being  struck  too  forcibly  by  the  spray.  Finally  the  tube 
must  not  be  inlrcKhiced  within  the  nasal  chamber,  but  is  simply 
placed  benoiilh  the  tip  of  the  nose  and  then  raii^ed  sufficiently  to 


Impropet  meltiod  oruiing  ktomltec. 


bring  it  above  the  inner  margin  of  the  vestibule.  {Fig.  28.)  In 
certain  cases,  cleansing  solutions  may  be  intruducetl  within  the 
nose  by  means  of  what  is  known  as  the  Berminghani  douche 
(Fig.  3(1),  and  if  more  force  should  be  necessary  to  secure  thor- 
ough cleanliness  of  the  covities  the  rubber-ball  syringe  (Fig.  29), 
with  a  long  and  flexible  rubber  tip  to  it,  may  be  substituted. 
In  children  also  this  latter  may  be  used  with  comparative 
siifely. 
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Another   iittle   instrument   tliat   may   be   used   by  intelligent 
parents    for    infants    and   verv    voung    children    is    the    ordinary 


Kubber-bkJl  Bjrhngu. 

luedicine  dropper.     The  child  lying  upon  its  back  a  few  drt>|« 
from  tills  may  easily  be  intrmluced  into  the  nasal  fopsio.     I  refer 
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to  tile  Thudicum  douche,  aud  all  douches  patterned  after  it,  odIv 
to  11 II reservedly  condemn  them.  They  accomplish  no  more  than 
can  be  gained  with  far  greater  safety  by  the  methods  already 
described.  The  postnasal  syringe  is  another  device  tlwt  I  never 
have  occasion  to  use  in  my  office,  and  tlmt  I  shimld  never  think 
of  ordering  for  my  jmtients. 

The  solution  employed  for  cleansing  the  cavities  of  the  nnae 
and  throat  should  be  one  of  alkaline  reaction  whose  specilic 
gravity  is  as  nearly  as  possihle  identical  with  that  of  the  blood- 
serum.     The  time-honored  Dobell's  solution  is  still  the  model  for 


numeroua  more  or  less  successful  imitations.     The  formula  prob- 
ably most  widely  used  is  : 

a,     Sodii  bic&rb. , 

Sodii  biborat M  .5j. 

Acid,  carbolic,  (crjat. )        .         .         .         .         ■  Rf.  »v. 

Glfcerini fjj. 

Aqiiffi q.  s.  ft.  fsiv.— M. 

IS. — Add  lo  a  quart  ol  water,  and  lue  in  atomizer. 


The  alkalies  in  this  combination  render  any  t 
quickly  soluble;  the  carbolic  acid,  in  addition  to  a  mildly  anti- 
septic action,  exerts  a  sedative  effect,  and  the  glycerin  raises  the 
spccllic  gravity  of  the  fluid  to  that  of  the  blood-serum.  A  devia- 
tion of  any  degree  from  the  proper  density  will  render  the  solu- 
tion irritating  i-ather  than  bland  aud  agreeable. 

The  tablets  that  arc  now  manufactni'ed  in  such  large  <]uantities 
are  often  a  convenient  substitute  for  the  original  Dobell'd  soiu- 
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tion.  Each  physician  or  each  manufacturing  chemist  varies  his 
formula  from  all  the  others  somewhat,  but  the  resulting  solutions 
all  resemble  one  another  so  closely  that  one  is  not  apt  to  be  mate- 
rially better  or  worse  than  the  rest.  There  is  one  additional 
caution  that  had  better  be  given  to  patients  respecting  the 
manner  in  which  they  shall  use  their  solutions  to  get  the  greatest 
amount  of  benefit  from  them.  The  average  untaught  individual 
may  spray  the  wash  pretty  fairly  into  his  nasal  fossse,  but  the 
moment  the  spray  ceases  he  drops  his  head  forward  and  permits 
it  all  to  run  from  his  nose  as  quickly  as  it  will.  Any  thickened 
mucus  or  other  secretions  fouling  the  fossae  are  not  to  be  softened 
and  loosened  unless  the  wash  is  retained  for  a  few  moments  at 
least;  and,  moreover,  the  nasopharynx  is  almost  invariably  as 
greatly  in  need  of  washing  as  is  the  nose,  and  so  every  drop  of 
the  solution  should  be  actively,  though  not  too  vigorously,  drawn 
or  sniffed  back  into  this  cavity  and  allowed  to  come  down  into  the 
mouth.  Then  it  may  be  expectorated  with  any  mucus  that  may 
have  accompanied  it,  the  timid  patient  being  assured,  however, 
that  should  he  inadvertently  swallow  any  or  all  of  it  no  harm 
will  result.  The  method  of  spraying  the  fauces  and  throat 
through  the  open  mouth  is  so  obvious  as  to  need  no  description, 
but  attention  may  be  called  to  the  fact  that  if  the  atomizer  tube 
is  introduced  well  back  toward  the  uvula  and  pharyngeal  wall, 
gagging  is  much  more  likely  to  result  than  if  it  be  halted  just  at 
the  threshold  of  the  oral  cavity. 

In  addition  to  DobelFs  and  other  formulae  that  have  for  their 
object  simply  the  cleansing  and  antisepsis  of  the  nose  and  throat 
many  others  may  be  used  in  spray  form  that  are  intended  to 
exert  a  distinctly  remedial  effect.  These  will  be  separately 
alluded  to  in  considering  the  diseases  that  they  assist  in  con- 
trolling. 

In  a  number  of  cases  inhalations  of  vaporized  or  nebulized 
remedies  will  be  found  of  value.  They  are  principally  used  in 
affections  of  the  larynx  and  trachea.     There  are  almost  as  many 
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inhalers  in  the  market  as  there  are  atomizers,  and  like  the  latter 
a  few  are  good,  more  are  bad,  and  the  majority  are  indifferent. 
To  produce  a  decided  impression  upon  a  diseased  mucous  mem- 
brane an  inhalation  should  be  used  two  or  three  or  possibly  a 
half-dozen  times  in  the  twenty-four  hours,  and,  therefore,  it  is 
a  remedy  for  home  rather  than  office  use. 

Pigments.  Pigments  are  remedies  held  in  solution  or  suspen- 
sion by  certain  vehicles,  and  that  are  applied  directly  to  the 
affected  tissues  by  brush,  cotton-wool,  or  some  other  form  of 
applicator.  Used  in  this  way  medicaments  can  be  more  strictly 
localized  in  their  action  than  when  used  in  spray  form.  There 
are  probably  a  score  of  different  forms  of  cotton  carrier  for  the 
nose,  ear,  and  throat,  and  it  is  only  by  trying  a  number  of  them 
that  we  are  likely  to  find  the  one  best  adapted  to  our  own  hand. 
As  a  general  rule,  however,  the  lighter  and  more  delicate  the 
instrument  the  better. 

Gargles.  Grargles  are  now  used  with  extreme  rarity  by  throat 
specialists.  There  are  so  few  people  who  know  how  to  gargle 
effectively.  By  the  ordinary  method  the  solution  rarely  comes 
in  contact  with  anything  more  than  the  base  of  the  tongue,  the 
anterior  faucial  pillars,  perhaps,  and  a  limited  portion  of  the  soft 
palate.  Much  greater  thoroughness  is  obtained  by  gargling  with 
the  head  thrown  back  and  the  nose  held.  If  this  be  done  the  fluid 
invariably  reaches  and  bathes  the  lateral  and  posterior  walls  of 
the  pharynx.  Even  when  properly  performed,  however,  the 
muscular  movements  incident  to  the  act  are  usually  sufficiently 
disturbing  to  wholly  neutralize  what  little  good  effect  the  reme- 
dies employed  might  otherwise  have  had ;  therefore  gargles  have 
been  almost  altogether  supplanted  by  lozenges. 

Lozenges.  This  form  of  local  medication  has  many  advantages, 
the  most  notable  of  which  are  their  form,  which  makes  them 
convenient  to  carry  and  easv  to  take :  the  slowness  with  which 
they  dissolve,  and,  therefore,  the  prolongeil  contact  that  is 
ol>tained  between  the  drug  and  the  affected  tissue ;  and,  finally. 
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the  comparative  repose  of  the  parts  during  the  action  of  tlie 
remedy.  Accordiug  to  its  composition  tlie  lozenge  may  be  stimu- 
lating or  sedative,  astringent,  antiseptic,  or  expectorant. 

PoirdeTa.  Powders  are  used  qnite  freiiitently  in  both  the  nose 
aod  the  larynx.  These  Irnve  been  objected  to  on  the  ground  that 
they  are  unphysiolo^cal :  but  we  are  not  dealing  with  normal 
tissues  or  conditions,  and  when  approximately  physiological  mate- 
rials like  vapors  or  finely  nebulized  Huids  fail  of  effect  we  are  not 
only  justified  in  using  but  are  compelled  to  resort  to  methods 
that  are  .somewhat  more  energetic  than  Nature's  own.  Powders 
are  intnxlneed  by  means  of  inaufflators.     From  among  the  several 


kinds  that  are  made  one  had  better  be  chosen  and  used  constantly, 
to  the  exclusion  of  the  uthers,  in  onler  that  ijnickness  and  a 
racy  may  be  attained.  For  the  larynx  the  one  illustrated  (Fig. 
31)  is  probably  the  one  moat  commonly  employeil.  The  skilful 
use  of  llie  laryngeal  insufflator  is  by  no  means  an  easy  matter, 
and  the  student  may  expect  that  it  will  be  some  time  before  he 
can  deftly  deposit  his  powders  upon  the  conls  or  even  get  them 
within  the  larynx  nt  all.  There  are  many  laryngologista  ^vho 
are  content  with  holding  the  patient's  tongue  with  their  one  hand 
while  they  iutrcMluce  the  insufflator  buck  to  the  pharyngeal  wall 
with  the   other,   point    it  toward   the  larynx,   and   then,  as  the 
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patient  uttera  "  ah ! "  thev  compress  thf  bulb  and  expel  the 
powiier.  Given  skilled  hands  on  the  part  of  the  operator,  and  a 
quiet  throat  on  that  of  the  patient,  this  method  of  insiitflating 
the  larynx  may  be  snccessfiil  even  perhaps  in  the  majority  of 
cases  ;  but,  nevertheless,  there  is  always  a  want  of  certainty 
about  it,  and  it  is  rather  inelegant.  Much  the  preferable  wav  is 
to  liave  the  patient  hold  his  tongue  with  the  napkin,  and  tiien, 
with  the  laryngeal  mirror  in  one  hand  and  the  insuMator  in  the 
other,  to  guide  the  charge  of  powder  into  the  larynx,  under  your 
own  eye  and  beyond  the  possibility  of  any  doubt  as  to  whetlier 
or  not  you  have  accurately  placed  it.     Until  the  larynx  becomes 


and  curved  tips. 


more  or  leas  accustomed  Uy  the  sudden  impact  of  this  foreign 
substance  there  is  apt  to  be  considerable  glottic  spasm  tliat  may 
alarm  the  young  laryngologist  quite  as  much  as  the  patient  him- 
self; but  if  the  latter  is  told  in  advance  of  what  is  liltely  to 
happen,  and  is  instructed  at  the  same  time  to  hold  his  breath 
until  the  spasm  relaxes,  it  will  be  but  a  few  moments  before  the 
little  commotion  will  have  subsided. 

Although  this  same  type  of  insufflator  may  be  ui^ed  for  the 
nose,  a  better  one  is  that  illustrated  in  Fig.  32.  The  long, 
slender  tube  of  this  instrument  makes  it  possible  to  carry  the 
powder  directly  to  the  spot  or  limited  area  that  neeils  medication, 
instead  of  spreading  it  over  an  expanse  of  possibly  healthy  tissue. 
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The  Galyanocautery.  There  will  be  no  better  time  or  place 
than  the  present  to  call  your  attention  not  to  the  use  of  caustics 
in  general,  but  to  that  of  the  galvanocauterj'  in  particular. 
Probably  nothing  since  its  establishment  has  so  seriously 
threatened  the  good  repute  of  rhinology  as  a  special  branch  of 
practice  as  has  the  indiscriminate  use — the  almost  criminal  abuse 
— of  this  form  of  cautery.  There  can  be  no  question  as  to  its 
value  when  judiciously  used,  but  for  a  number  of  years  following 
its  introduction  it  was  employed  in  the  most  ignorant  and  reck- 
less way  for  all  sorts  and  conditions  of  nasal  ills,  and  largely 
supplanted  for  a  time  the  more  rational  methods  of  treatment. 
Every  practitioner  who  chose,  whether  he  had  any  special 
knowledge  of  the  nose  and  its  important  functions  or  not,  pro- 
vided himself  with  a  cauterv  'batterv,  and  considered  himself 
amply  equipped  to  conquer  every  known  nasal  malady.  For 
some  years  we  heard  from  the  lips  of  laity  and  profession  alike 
constant  references  to  "  electric  knives,''  "  hot  wires,"  "  burning 
out  noses,"  and  a  number  of  other  equally  blood-curdling  expres- 
sions. Pathological  conditions  and  physiological  functions  were 
wholly  disregarded,  and  the  slightest  narrowing  of  the  nasal 
fossfe,  whether  acute  or  chronic,  temporary  or  persistent,  became 
at  once  the  excuse  and  justification  for  a  prompt  resort  to  this 
destructive  agent.  It  is  a  lamentable  and  humiliating  fact  that 
the  harm  accomplished  by  it  during  its  period  of  popularity, 
brief  as  it  was,  was  vastly  in  excess  of  the  good.  If,  therefore, 
throughout  the  following  pages  I  shall  occasionally  advise  its 
employment  the  reader  will  not  be  surprised  if  my  recommen- 
dation be  coupled  with  a  warning.  Unless  one  proposes  to 
devote  himself  to  rhinolaryngological  practice  as  a  specialty  I 
scarcely  think  it  necessary  that  he  go  to  the  expense  of  pur- 
chasing a  cautery  battery  or  of  having  the  electric  light  current 
introduced  into  his  office  from  the  street.  The  galvanocautery 
and  electric  illumination  of  the  various  cavities  of  the  nose  and 
throat  are  at  times  no  doubt  of  considerable  assistance ;   but  it 
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is  extremely  seldom  if  ever  that  these  things  are  really  essential 
to  successful  diagnosis  or  treatment.  They  are  luxuries,  not 
necessities,  and  the  longer  one  pursues  this  work  without  them 
the  more  likely  and  able  will  he  be  to  dispense  with  them 
altogether.  This  chapter  would  not  be  complete  without  some 
reference  to  the  general  use  of  cocaine  in  rhinology  and  laryn- 
gology. This  drug  provides  another  instance  of  a  most  valuable 
remedy  being  brought  under  suspicion  and  subjected  to  much 
abuse  solely  through  the  ignorance  or  folly  of  those  who  have 
misused  it.  It  is  poor  logic  to  condemn  a  drug,  and  to  urge  that 
some  other  of  less  potency  be  used  in  its  stead,  simply  because 
carelessness  or  inexperience  in  its  use  have  led  to  serious  results. 
It  is  so  easy  and  withal  such  a  temptation  to  attribute  to  some 
exceptional  or  anomalous  exhibition  of  toxicity  on  the  part  of  the 
drug  the  evil  perhaps  the  fatal  effects  of  one's  own  incautious- 
ness.  By  this  time,  however,  we  should  all  of  us  be  pretty  well 
informed  concerning  the  toxic  power  of  cocaine,  and  being  both 
forewarned  and  forearmed  by  this  knowledge  we  have  but  to 
estimate  the  vital  power  of  the  patient  to  obtain  a  fairly  accurate 
idea  of  the  amount  of  the  drug  that  we  can  use  with  safety.  If 
we  are  careful  to  do  this  in  all  cases,  and  to  keep  well  within  the 
limit  that  our  judgment  has  fixed,  we  will  not  have  to  resort  to 
individual  idiosyncrasies  and  erratic  manifestations  of  energy  on 
the  part  of  the  drug  to  explain  unfortunate  accidents,  for  none 
will  happen  to  us.  Probably  the  most  prevalent  blunder  con- 
nected with  cocaine  has  been  its  use  in  solutions  of  too  great 
strength.  In  the  vast  majority  of  eases  a  4  per  cent,  solution 
will  effect  all  the  anaesthesia  that  mav  be  necessarv,  and  contract 
sufficiently  any  swelling  of  the  erectile  tissues.  In  operative 
cases  of  some  severity  that  are  apt  to  rc(|uire  a  longer  time  than 
usual  for  their  completion  a  iy  or  perhaps  an  8  i)er  cent,  solution 
may  be  used  ;  hut  this  should  be  the  limit,  and  rather  than 
employ  any  hitrher  per(?entiige  I  should  advise  a  general  anros- 
thetio.     There  are,  however,  text-books  of  comparatively  recent 


ETIOLOGY,  8EMEI0L0GY,  AND  THERAPEUTICS.         79 

appearance  whose  authors  write  with  easy  confidence  about  10 
and  20  per  cent,  solutions  of  cocaine,  and  these  are  the  experts 
who  also  do  not  hesitate  to  place  4  per  cent,  strengths  in  the 
hands  of  those  of  their  patients  who  happen  to  be  suffering  from 
hay  fever  or  even  an  ordinary  coryza. 

Another  imprudence  that  should  be  avoided  as  far  as  possible 
is  the  use  of  cocaine  solutions  in  spray  form.  Even  if  they  are 
weak  it  is  not  easy  to  measure  the  quantity  used,  and  the  fact 
that  it  is  distributed  over  an  extensive  surface  implies  its  rapid 
and  almost  complete  absorption.  It  is  equally  efficient  and  infin- 
itely more  safe  to  apply  the  solution  directly  and  only  to  the  area 
of  tissue  needing  it  by  means  of  the  applicator  and  its  tuft  of 
cotton. 

The  reader  will  gather  from  these  remarks  about  cocaine  that 
while  I  appreciate  to  the  full  its  power  as  a  poison  I  am  equally 
cognizant  that  this  power  is  quite  controllable,  that  there  is 
nothing  treacherous  about  it,  and  that  with  proper  care  there  is 
not  the  least  reason  to  be  afraid  of  it.  The  drug  is  so  very  far 
superior  to  the  several  substitutes  tliat  have  been  proposed  for  it, 
and  my  own  experience  with  it  since  the  time  of  its  introduction 
has  been  so  entirely  free  from  even  the  suspicion  of  an  accident, 
that  I  count  myself  among  its  warmest  friends. 


CHAPTER    V. 

INFLAMMATIONS  OF  THE  NASAL  MUCOUS  MEMBRANE. 

The  ordinary  characteristics  of  inflammation  of  the  mucous 
membrane  arc  modified  somewhat  within  the  nose  by  the  special 
type  of  vascular  arrangement  that  we  find  here,  as  well  as  by  the 
fact  tliat  an  equal  amount  of  swelling  and  hypersecretion  within 
the  narrow  nasal  fossae  occasions  a  greater  proportionate  amount 
of  symptomatic  disturbance. 

ACUTE  RHINITIS. 

Catarrhal.     Fibrinous  or  Croupous.     Infectiye  or  Toxic. 

£tiolo£^.  If  there  were  such  a  thing  as  a  perfectly  healthy  man 
^-one  with  absolutely  sound  organs  and  tissues — it  is  probable 
that  an  exposure  sufficient  to  occasion  a  chill  of  moderate  severity 
would  be  followed  by  nothing  more  than  some  transient  vascular 
disturbance  with  elevation  of  temperature,  and  that  this  would 
continue  only  so  long  as  would  be  sufficient  for  the  heart  and 
vasomotor  centres  to  regain  their  e(|uilibrium  and  reassert  their 
control.  In  the  imperfect  man  of  the  present  age,  however,  there 
are  so  many  spots  of  low  vitality,  of  feeble  resistance,  that  a  chill 
such  as  that  just  mentioned  will  almost  invariably  be  followed  by 
some  localized  congestion  or  inflammation.  The  rarity  of  the 
normal  nose  largely  accounts  for  the  f re([uency  of  the  "  cold  in 
the  head,"  which  is  but  another  way  of  saying  that  one  very 
active,  pre<lis[X)sing  cause  of  acute  catarrhal  rhinitis  is  some  pre- 
existing abnormality  within  the  nose.  This  may  be  one  of  a 
dozen  or  more  conditions,  all  widely  differing  from  one  another, 
perhaps,  yet  all  having  in  common  more  or  less  hyj)enemia  and 
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hyperseDsibility  of  the  mucous  membrane.  Associated  with  most 
of  them,  also,  and  more  active  in  their  causation,  no  doubt,  is 
that  dyscrasia  the  chief  ingredient  of  which  is  supposed  to  be 
uric  acid.  At  the  risk  of  repeating  something  of  what  I  have 
already  said  in  a  previous  chapter^  let  me  be  a  little  more  explicit 
as  to  the  etiological  influence  of  this  uric-acid  dyscrasia.  I  use 
the  term  to  indicate  a  condition  the  anatomical  and  chemical 
nature  of  which  has  not  yet  been  clearly  demonstrated,  but 
which  we  know  to  be  a  general  autotoxsemia.  Of  the  patients 
who  come  to  us  with  a  simple  acute  rhinitis  there  are  compara- 
tively few  who  appeal  for  relief  simply  from  this  particular 
coryza  from  which  they  happen  to  be  suffering  at  the  time  of 
their  visit.  Almost  all  of  them  complain  of  the  frequent  repe- 
tition of  these  attacks^  of  the  fact  that  they  have  no  sooner 
recovered  from  one  than  they  develop  another.  They  assert  that 
they  are  most  annoyingly  sensitive  to  the  gentlest  draughts,  to 
the  most  trifling  alterations  of  temperature  or  atmospheric 
moisture.  They  sneeze,  and  their  noses  become  "stuffy"  upon 
the  slightest  provocation ;  and  it  is  to  be  delivered  from  this 
seemingly  constitutional  tendency  to  take  cold  that  they  present 
themselves  at  our  offices.  If  we  limit  our  examination  of  these 
people  to  their  noses  and  throats,  under  the  supposition  that  we 
will  find  in  these  regions  all  the  predisposing  factors  of  their 
trouble,  we  will  be  apt  to  entirely  overlook  that  one  which  is  of 
greatest  importance.  The  chronic  nasal  condition,  however  bad 
it  may  be,  is  of  but  slight  etiological  significance  in  comparison 
to  certain  features  of  the  patient's  general  condition.  If  then 
we  examine  such  patients  as  carefully  and  thoroughly  as  tliouji^h 
they  had  come  to  us  for  the  cure  of  a  chronic  nephritis  instead 
of  a  simple  acute  rhinitis,  what  are  we  apt  to  find  that  will 
enlighten  us  as  to  the  reasons  for  their  frequently  recurring 
attacks?  I  have  no  hesitation  in  asserting  that  in  ninety-nine 
of  every  hundred  we  will  unravel  a  state  of  affairs  which,  to  put 
it  in  a  nutshell,  is  this — thev  eat  too  much  and  exercise  too  little. 
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The  fact  that  almost  all  of  them  will  tell  us  that  they  are  "  very 
light  eaters/'  that  they  "  eat  scarcely  anything,"  and  other  more 
or  less  indignant  denials  of  the  suggestion  that  they  eat  to  excess, 
affects  my  opinion  not  at  all.  Their  consumption  of  food  at  the 
table  is  out  of  all  proportion  to  their  combustion  of  it  at  work  or 
at  play.  They  are  indolent  people ;  they  are  soft;  they  are  over- 
weight ;  their  complexions  are  not  wliat  they  ought  to  be ;  and 
in  all  probability  they  are  constipated.  The  oxidative  processes 
in  such  individuals  are  inevitably  languid  and  incomplete,  and 
we  have  the  blood,  therefore,  tainted  with  a  number  of  products 
of  suboxidation  of  which  uric  acid  is  the  type.  The  urine  is 
invariably  altered  more  or  less  both  in  quantity  and  quality.  It 
is  scanty,  high-colored,  of  high  specific  gravity,  and  on  standing 
at  a  slightly  lowered  temperature  it  deposits  a  bulky  sediment 
of  mixed  urates,  or  uric  acid,  or  both.  Not  infrequently,  also, 
we  find  in  it  some  crystals  of  oxalate  of  lime.  In  a  word,  these 
people  are  the  subjects  of  what  for  want  of  a  better  term  we 
call  lithsemia  ;  and  it  is  to  this  general  condition  much  more  than 
to  any  local  abnormality  within  the  nose  itself  that  their  repeated 
attacks  of  coryza  are  due.  Coryzas  in  these  patients,  therefore, 
are  to  be  regarded  as  neither  more  nor  less  than  nasal  signals  of 
systemic  poisoning. 

Struma,  tubercle,  and  syphilis  also  exert  an  influence  in  making 
one  hypersensitive  to  exposure  or  abrupt  changes  of  temperature, 
and  there  is  abundant  proof  that  overwork,  be  it  mental  or  phys- 
ical, or  lowered  vitality  due  to  emotional  strain  or  vicious  excess 
of  any  kind,  increases  the  individual's  susceptibility  to  this 
disease. 

It  is  scarcely  necessary  to  occupy  space  with  a  rehearsal  of  the 
immediate  or  exciting  causes  of  simple  catarrhal  rhinitis. 
Draughts,  chilled  feet,  and  too  rapid  cooling  when  overheated 
are  so  common  and  familiar  as  to  need  but  passing  reference. 

S3nnptomatolo£^.  This  also  may  be  quickly  disix)sed  of,  for 
repeated    personal    experience    of    the    disease     has    doubtless 
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impressed  upon  each  of  us  its  usual  course  and  stages.  The 
preliminary  chill  or  ^^ creepy"  sensation  shortly  follows  the 
exposure,  and  then  appears  a  trifling  rise  of  temperature  with 
perhaps  some  little  muscular  aching.  Almost  simultaneously 
the  implication  of  the  nose  is  announced  by  sensations  of  heat 
and  tingling,  and  a  little  later  by  the  occurrence  of  vigorous 
sneezing.  A  thin,  serous  discharge  accompanies  this  latter 
symptom,  the  erectile  tissue  of  the  turbinates  swells  to  the 
capacity  of  the  fossae,  and  all  the  physiological  functions  of  the 
nose  are  seriously  crippled.  The  senses  of  smell  and  taste  are 
noticeably  impaired,  nasal  respiration  ceases,  and  the  change  in 
the  character  of  the  voice  at  once  attracts  attention.  Added  to 
these  symptoms  there  may  be  some  dull  frontal  headache,  due 
either  to  actual  extension  of  the  inflammatory  swelling  into  the 
frontal  sinuses  or  to  obstruction  of  their  outlets.  Facial  pain 
would  indicate  a  similar  involvement  of  the  maxillary  sinuses, 
while  dulness  of  hearing  and  tinnitus  would  arise  from  Eustachian 
obstruction.  Three  or  four  days'  continuance  of  this  condition 
will  bring  the  attack  to  its  stage  of  decline.  The  discharge, 
lessening  in  quantity,  gradually  changes  from  a  seropurulent  to 
a  mucopurulent  character.  It  is  now  apt  to  be  thick  and  tena- 
cious and  is  only  to  be  expelled  by  vigorous  and  persistent 
blowing  of  the  nose.  The  turbinate  engorgement  gradually  sub- 
sides, and  under  ordinary  circumstances  the  disease  will  have 
quite  disappeared  at  the  end  of  a  week.  In  those  cases,  however, 
where  the  predisposing  systemic  conditions  are  particularly  well- 
marked,  or  where  the  accessory  sinuses  have  been  more  deeply 
involved  than  usual,  convalescence  may  be  protracted  for  several 
weeks. 

Patholofi^.  This  may  be  studied  in  three  stages :  The  first, 
that  of  invasion,  being  characterized  by  vascular  engorgement 
and  arrest  of  secretion ;  the  second,  the  height  of  the  attack,  by 
exudation  from  the  vessels  of  serum  and  white  blood-corpuscles 
which    infiltrate   the    mucosa,  as    well    as    by  greatly   increased 
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epilhelial  proliferation  ;  nml  the  third,  that  of  decline,  by  re-e*t;ili- 
li)?hnient  of  ilie  fiiiictioD  of  the  mucous  glands,  which,  by  adding 
their  .secretion  to  the  discharge,  increaise  its  thiekue&s  and  opacity. 
DiagnoBis.  What  may  seem  a  matter  of  jierfect  simplicity  to 
the  experieucetl  specialist  may  be  fraught  with  difficulty  to  the 
beginner.  For  the  former,  a  qiiestioii  or  two  and  a  glance  at 
the  intranasal  condition  will  probably  suffice  to  establish  hia  diag- 
nosis; but  to  avoid  blunders  the  novice  must  be  more  deliberate 
in  his  examination.  It  is  unusual  for  the  victim  of  a  coryza  to 
visit  his  physician  before  the  latter  part  of  the  first  or  the  begin- 
ning of  the  second  stage.  The  history  will  include  one  of  the 
several  forms  of  exposure,  the  quickly  following  nasal  discomfort, 
and  the  rapid  development  of  the  disease.  Many  previou.-<  attacks 
will  also  be  recalled  if  the  (mtient's  memory  be  invoked.  Ante- 
rior rhinoscopy  will  reveal  the  turgescent  turbinates,  middle  as 
well  as  inferior,  their  color  a  bright  or  a  dull  crini.son,  and  their 
sloping  8urface.s  glistening  with  the  thin  serous  secretion  that 
marks  this  period  nf  the  disease.  It  should  not  be  difficult  to 
exclude  iodism  or  the  rhinitis  of  syphilis ;  the  absence  of  any 
noticeable  constitutional  disturbance  will  negative  the  invasion  of 
one  of  the  infectious  fevers,  and  hay  fever  will  not  be  3Usj>ecled 
when  we  are  familiar  with  its  objective  api>earance. 

Treatment.  From  what  has  been  said  under  the  aiption  nf 
Etiology  the  reader  will  not  be  surpriscil  if  I  emphasize  ihe 
value  of  general  treatment  and  disparage  that  of  local  treatment. 
The  former  should  always  take  precedence  of  and  dominate  the 
latter,  and  there  is  rarely  a  sufferer  from  this  disease  entering 
ray  office  who  does  not  take  a  laxative  of  some  kind  before  any 
attempt  at  local  palliation  is  made.  Not  a  moment  should  be 
lost  in  beginning  that  internal  scouring  which  will  both  alleviate 
and  abbreviate  the  attack.  The  blood  current  must  be  cleansed 
of  those  impurities  that  have  made  the  nasal  mucous  membrane 
an  easy  mark  for  acute  inflammation,  this  inflammation  being 
the  method  bv  which  the  niembrjuie  makes  an  effort  to  eliminate 
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these  irritating  materials.  To  accomplish  this  free  catharsis 
should  be  one  of  the  first  measures  adopted.  A  triturate  con- 
taining a  half-grain  of  calomel  and  a  twelfth  of  podophyllin, 
taken  every  half-hour^  will  usually  quickly  and  thoroughly 
unload  the  bowels,  and  this  may  be  supplemented  by  a  wine- 
glassful  of  Apenta,  Hunyadi,  or  Friedrichshall  water  every  morn- 
ing on  rising  until  the  attack  terminates.  Instead  of  immediately 
sending  the  patient  home  to  take  a  hot  foot-bath,  a  hot  spirituous 
drink,  and  to  wrap  himself  up  in  blankets,  it  is  infinitely  better 
to  have  him  spend  an  hour  or  two  in  the  most  vigorous  sort  of 
exercise.  An  eight  or  a  ten  mile  ride  on  a  hard-mouthed,  hard- 
trotting  horse ;  a  twenty  minutes'  set-to  with  some  clever  boxer ; 
a  bout  with  the  foils,  or  an  hour  spent  in  his  own  room  with 
dumb-bells,  clubs,  or  chest-weights  will  do  more  to  palliate  and 
shorten  his  period  of  suffering  than  all  the  cjuinine,  and  Dover's 
powder,  and  Turkish  baths  that  ever  were  prescribed.  And  this 
exercise  should  be  repeated  several  times  daily,  if  possible,  until 
the  rhinitis  has  entirely  disappeared. 

The  quickened  capillary  circulation  and  vigorous  action  of  the 
sweat  glands  that  accompany  hard  exercise  are  incomparably 
more  beneficial  than  the  merely  passive  leakage  that  follows  the 
use  of  diaphoretic  drugs.  If  in  addition  to  this  an  abundance 
of  water  is  drunk  and  the  supply  of  food  is  greatly  reduced — 
almost  stopped  in  fact — we  may  look  for  an  amelioration  of  all 
the  coryza  symptoms  in  a  much  shorter  time  than  if  our  main 
reliance  is  vested  in  the  quinine,  belladonna,  and  opium  combina- 
tions that  have  had  too  prolonged  a  vogue.  With  the  exception 
of  the  enforced  mouth-breathing,  the  most  annoying  symptom  of 
the  disease  is  probably  the  profuse  and  often  acrid  rhinorrha^a. 
There  are  rare  occasions  when  it  is  imperative  that  this  be 
restrained.  Professional  voice  users  —  actors,  singers,  ])ublic 
speakers — cannot  go  on  the  stage  with  so  continuous  a  dis- 
charge ;  and  there  are  certain  social  functions,  such  as  dinners 
and  receptions,  at  which  one  is  scarcely  presentable  during  the 
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active  period  of  this  disease.  For  such  emergencies  we  may  be 
compelled  to  give  our  patient  one  of  those  formulce  whose  routine 
use  I  have  just  opposed.  That  which  I  have  found  the  most 
effective  is  made  by  several  of  the  manufacturing  chemists  under 
the  name  of  "  coryza  tablets." 

B .     Quininie  sulphat, 
Ammon.  chlorid., 

Camphorse fia    gr.  as. 

£x.  opii, 

Kx.  belladon.  fol., 

Ex.  aconit.  rad. Aft    gr.  |*^. — M. 

Ft.  in  a  tablet. 

One  of  these  may  be  given  at  hourly  intervals  until  the 
patient  is  conscious  of  the  belladonna  dryness  in  the  throat. 
Secretions  from  the  nasal  mucous  membrane  will  be  arrested  at 
the  same  time,  but  as  soon  as  the  occasion  that  demanded  the 
tablet  has  passed  it  should  be  discontinued.  A  tablet  like  this 
should  never  be  given  when  a  catarrhal  rhinitis  has  pretty  well 
entered  the  second  stage ;  that  is,  when  the  nasal  discharge  has 
begun  to  thicken  somewhat  and  acquire  a  mucoid  or  mucopuru- 
lent character.  Administered  at  so  late  an  hour,  the  belladonna 
and  opium  would  only  increase  the  patient's  discomfort  by 
increasing  the  consistence  of  the  nasal  secretion,  and  so  rendering 
it  the  more  difficult  of  expulsion. 

IjOCAi.  Treatment.  Judicious  local  treatment  is  capable  of 
reducing  very  materially  the  discomforts  of  an  acute  rhinitis. 
The  patient  himself  is  given  the  Dobell  or  some  similar  solution, 
and  told  to  use  it  in  an  atomizer  several  times  daily.  The  follow- 
ing plan  of  treatment  carried  out  by  the  physician,  and  modified 
more  or  less  as  occasion  may  demand,  will  usually,  I  think,  be 
found  quite  effective  and  satisfactory.  Upon  looking  into  the 
na.sal  fossfe  througli  the  speculum  we  will  see  little  more  than  the 
engorged  and  tumefied  anterior  extremities  of  the  lower  turbinates. 
They  are  a  bright  crimson  in  color,  and  if  we  touch  them  ever  so 
lightly  with  a  probe  we  will  find  that  they  are  intensely  hyper- 
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aesthetic.  For  the  double  purpose  of  blunting  somewhat  this 
hypenesthesia,  and  of  shrinking  the  swollen  turbinates  so  that 
the  upper  and  posterior  portions  of  the  cavities  can  be  seen  and 
thoroughly  cleansed,  a  very  little  of  a  2  per  cent,  solution  of 
cocaine — scarcely  more  than  what  would  amount. to  two  or  three 
drops  on  each  side — is  sprayed  into  the  nose.  Within  a  minute 
the  lower  turbinates  will  probably  have  contracted  sufficiently  to 
expose  the  middle  ones  above  them,  and  these  also  may  then 
be  just  moistened  with  the  same  weak  cocaine  solution.  After 
the  lapse  of  another  minute  we  are  ready  for  the  Dobell  solution, 
and  with  this  the  nose  is  sprayed,  possibly  several  times,  until 
both  the  nasal  fossse  and  the  postnasal  space  have  been  well 
flushed.  To  accentuate  and  prolong  the  contractile  effect  of  the 
cocaine  upon  the  arterioles  of  the  mucous  membrane  a  1  to  4000 
solution  of  adrenalin  chloride  may  now  be  used.  This  is  to  be 
introduced  either  by  atomization  or  by  means  of  the  applicator 
with  its  tuft  of  cotton.  Within  a  few  minutes  after  this  has 
been  applied  the  previously  swollen  and  hypercemic  tissues  will 
have  become  shrunken  and  almost  bloodless,  and  we  may  now 
terminate  the  local  treatment  by  the  application  of  one  of  two  or 
three  different  preparations.     One  of  these  is  : 

R .     Camphor, 

Menthol     .......         Afi     gr.  x. 

Benzoinol fl^J- — ^- 

This  is  introduced  upon  the  cotton-carrier,  the  nasal  mucous 
membrane  being  gently  brushed  over  with  it,  and  it  is  then  car- 
ried back  to  the  nasopharynx  and  the  phar^'ngeal  wall  well 
mopped  with  it.  In  case  the  Eustachian  tubes  participate  in 
the  inflammation  to  any  extent,  as  would  be  indicated  bv  a  full 
sensation  in  the  ears,  some  lessened  acuteness  of  hearing,  and 
perhaps  a  little  tinnitus,  the  tip  of  the  applicator  may  be  bent  to 
the  curve  of  a  Eustachian  catheter  and  the  solution  carried  into 
the  openings  of  the  tubes. 
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In  place  of  this  combination  we  may  use  in  a  similar  manner 
an  ointment  of  this  composition  : 

B.     Cocaine  hydrociilorat., 

Menthol »«     gr.  xxiv. 

Vaseline  alb 388. — M. 

The  menthol  contained  in  these  preparations,  in  addition  to  its 
slightly  contractile  effect  upon  the  vessels,  leaves  a  sensation  of 
coolness  within  the  nose  which  is  very  grateful  to  the  patient, 
and  the  vaseline  in  one  and  the  benzoinol  in  the  other  both  act 
as  protectives  to  the  inflamed  and  oversensitive  tissue. 

Finally,  instead  of  either  of  the  foregoing,  we  may  insufflate 
one  of  the  stearate  of  zinc  powders,  and  the  one  containing  men- 
thol is  probably  the  pleasantest  of  them.  The  insufflator  shown 
in  Fig.  32  is  an  excellent  one  for  this  purpose.  The  use  of  any 
powder,  however,  should  be  limited  to  the  serous  stage  of  the 
attack.  The  patient  should  return  for  a  daily  repetition  of  this 
treatment  and  it  may  undergo  some  change  in  its  details  as  tlie 
different  stages  of  the  disease  succeed  one  another.  For  instance, 
early  in  the  third  stage,  when  the  subsiding  inflammation  is 
leaving  the  mucous  membrane  relaxed  and  shedding  its  epithe- 
lium much  more  rapidly  than  it  should,  a  one  to  three  solution 
of  the  distilled  extract  of  hamamelis  will  prove  an  excellent 
mildly  astringent  spray.  It  may  be  a  little  pungent  when  first 
used,  but  the  after-effect  is  rather  refreshing  as  well  as  curative. 
If  in  spite  of  two  or  three  days'  use  of  this  the  rhinitis  shows  a 
disposition  to  linger  in  a  subacute  form,  if  the  turbinates  are  a 
little  slow-  in  returning  to  their  normal  size,  and  if  the  muco- 
purulent secretion  remain  persistently  thick  and  excessive,  the 
witch-hazel  may  be  sup])lantcd  by  the  following  solution  : 

K.     Acid,  carbolic,  (cryst. ) >?r.  xviij. 

Tr.  iodin.  corap.  .......  f  J^j. 

Glycerini      ........  fjj^s. 

Aq.  dest.       ........  ^.^ij* — M. 

Place  in  a  water-bath  of  100°  in  a  tightly  corked  bottle  until  the  solution 
becomes  colorless  ;  then  filter. 
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This,  known  as  "  Bonlton's  solution/'  is  an  extremely  useful  one, 
not  only  in  the  late  stage  of  acute  nasal  catarrh  but  also  in  com- 
mencing the  treatment  of  the  simple  chronic  form.  It  is  of 
syrupy  consistence  and  may  be  used  either  in  the  atomizer  or 
upon  the  applicator.  It  is  even  a  little  more  pungent  than  the 
hamamelis,  and  it  is  not  unusual  for  it  to  occasion  a  few  minutes 
of  sneezing  and  an  increased  discharge  that  is  much  more  serous 
in  character.  One  or  two  applications  of  this  are  ordinarily  suffi- 
cient to  stimulate  the  normal  reparative  processes  in  the  tissues 
and  to  remove  the  last  traces  of  the  attack. 

In  the  absence  of  complications  this  plan  of  treatment  should 
minimize  the  patient's  discomfort  and  bring  the  attack  to  a  close 
within  a  week.  I  think  it  useless  to  introduce  here  a  long  list  of 
formulae  for  snuffs  and  inhalations  that  are  of  little  or  no  value. 
In  those  patients,  however,  in  whom  the  gouty  or  rheumatic 
diathesis  is  distinctly  marked  I  invariably  add  the  salicylates  to 
the  general  treatment,  and  am  confident  that  they  lessen  the 
severity  of  the  attack  and  any  tendency  to  the  implication  of 
neighboring  cavities.  A  very  satisfactory  combination  that  may 
be  given  in  capsule  or  compressed  tablet  is — 

B .     Sodii  salicylat gr.  vijss. 

Sodii  bicarb gr.  ijss. 

Vin.  colchici  sem 'Hlv.  —  Vf. 

One  of  these,  about  an  hour  after  each  meal,  is  generally  suffi- 
cient to  neutralize  the  influence  of  the  diathetic  factor,  or  rather 
perhaps  to  increase  the  solubility  and  hasten  the  elimination  of 
those  impurities  whose  influence  in  precipitating  the  attack  has 
been  dwelt  upon. 

Fibrinous,  Croupous,  or  Diphtheritic  Rhinitis. 

The  fact  that  primary  nasal  diphtheria  and  a  non-diphtheritic 
pseudomembranous  rhinitis  are  both  of  occasional  though  rare 
occurrence  makes  it  important  to  call  attention  to  these  two  con- 
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ditioiis  and  to  indicate  the  means  by  which  they  may  be  distin- 
guished. 

It  is  not  infrequent  for  the  application  of  the  galvanocautery 
to  the  turbinated  bodies  to  be  followed  by  an  exudative  inflam- 
mation and  the  appearance  of  a  membrane  limited  perhaps  to 
the  site  of  the  wound,  but  extending  possibly  throughout  the 
whole  fossa.  This  is  an  instance  of  a  purely  croupous  inflamma- 
tion of  traumatic  origin,  and  it  is  quite  distinct  from  the  idio- 
pathic pseudomembranous  rhinitis  that  now  concerns  us  and  that 
can  be  referred  to  no  such  cause.  This  latter  is  not  restricted 
to  any  one  period  of  life,  but  it  is  in  children  that  it  most  often 
occurs.  For  some  days  or  even  weeks  before  the  discovery  of 
the  local  lesion  the  child  may  be  rather  fretful  during  the  day 
and  restless  at  night.  Beyond  this,  however,  there  may  be 
nothing  but  the  nasal  discharge  that  is  at  all  noticeable.  Sys- 
temic disturbance  is  entirely  wanting ;  there  is,  as  a  rule,  no 
neighboring  adenopathy,  and  the  child \s  appetite  and  general 
vitality  are  but  little  impaired.  Finally,  however,  the  persist- 
ence of  the  discharge  from  the  nose  may  attract  attention  and 
lead  to  an  examination.  Tlie  result  of  this  is  the  discovery  of 
a  whitish,  fibrinous  exudate  within  the  nasal  fosssB,  generally 
limited  to  or  at  least  more  abundant  in  one  than  in  the  other. 
It  seems  to  be  merely  imposed  upon  the  surface  of  the  mucous 
membrane,  and  fragments  can  usually  be  removed  with  the  pro- 
duction of  but  trifling  bleeding.  Bacteriological  examination  of 
the  membrane  reveals  the  presence  of  cocci  only.  Staphylococcus 
pyogenes  aureus  is  the  one  in  greatest  force,  and  perhaps  associ- 
ated with  it  a  much  smaller  number  of  streptococci  are  found. 
Other  pathogenic  germs  than  these  are  usually  entirely  wanting. 
It  goes  without  saying  that  the  disease  is  non -infectious. 

While  there  can  be  no  doubt  that  primary  nasal  diphtheria  is 
relatively  extremely  rare,  yet  I  am  confident  that  it  is  more  fre- 
([uent  than  is  generally  supposed.  AVithin  the  past  six  years  I 
have  seen  seven  cjises  at  the  hospital  of  the  University  of  Penn- 


INFLAMMATIONS  OF  THE  NASAL  MUCOUS  MEMBRANE.      91 

sylvania — cases  that  gave  the  Loffler  bacillus  in  almost  pure  cul- 
ture— and  I  have  reason  to  suspect  that  among  several  other  cases 
that  were  recorded  as  simple  fibrinous  rhinitis  there  were  one  or 
two  of  genuine  diphtheria.  Nasal  diphtheria  that  is  secondary, 
that  is  occasioned  by  auto-infection  or  bv  simple  extension 
from  below,  is  apt  to  be  highly  malignant,  and  the  severity 
of  the  systemic  disturbance  quite  overshadows  in  importance 
that  of  the  nose.  In  the  primary  form  of  the  disease,  however, 
there  may  be  a  remarkable  mildness  of  systemic  involvement,  at 
least  in  the  earlier  days  of  its  existence.  The  local  symptoms 
are  more  pronounced  than  in  simple  fibrinous  rhinitis,  the  nasal 
discharge  being  more  profuse  and  sufficiently  irritating  to  exco- 
riate the  upper  lip.  It  is  apt  to  be  somewhat  fetid  also,  and 
there  is  almost  always  some  swelling  and  tenderness  of  the 
cervical  lymphatic  glands.  In  degree,  however,  this  glandular 
implication  is  not  to  compare  to  that  accompanying  the  faucial 
and  pharyngeal  form  of  the  disease.  The  pseudomembrane  is 
apt  to  be  rather  deeper  in  color  and  more  dense  than  that  of 
the  simple  croupous  inflammation,  requires  more  force  for  its 
removal,  and  leaves  beneath  it  a  smartly  bleeding  and  more  or 
less  deeply  eroded  mucous  membrane.  With  the  continuance 
of  the  disease  the  child  gradually  becomes  pale  and  languid,  and 
it  is  only  then  perhaps  that  the  parents  or  even  the  family 
physician  may  suspect  something  more  serious  than  an  obstinate 
cold  and  have  the  specialist  make  a  more  thorough  investigation. 
Culture  tests  of  the  exudate  invariably  give  the  I^ofller  bacillus, 
but  this  may  be  of  varj'ing  degrees  of  virulence.  In  direct  pro- 
portion of  course  to  this  quality  of  the  germ  will  be  its  high 
or  low  power  of  infection.  Albuminuria  may  or  may  not  be 
present,  and  local  palsies  may  or  may  not  follow  the  disappear- 
ance of  the  membrane. 

In  view,  therefore,  of  the  possible  very  close  resemblance  of 
these  two  diseases,  it  will  be  extremely  dangerous  to  be  content 
with   a  merely  clinical    diagnosis.      However  positive  one  may 
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be  of  the  correctness  of  his  judgment,  the  risk  that  attends  a 
possible  blunder  is  too  great  for  us  to  be  satisfied  with  anything 
less  than  the  absolute  knowledge  afforded  by  the  microscope  and 
the  serum  tube.  The  same  local  treatment  will  answer  eijually 
yreW  for  both  these  varieties  of  inflammation^  and  involves  the 
very  gentle  removal  of  the  membrane  and  the  spraying  or 
syringing  of  the  nose  w^ith  some  more  actively  antiseptic  solu- 
tion than  the  Dobell.  A  J  per  cent,  solution  of  formalin  is  an 
eflfective  application,  and  after  the  foss«  have  been  medicated  as 
thoroughly  as  possible  with  this,  an  antiseptic  and  astringent 
powder  may  be  insufflated.  Resorcin  or  aristol  blended  with 
stearate  of  zinc  as  a  base  answer  very  well  and  will  retard  and 
gradually  check  the  reproduction  of  the  membrane.  I  need  not 
add  that  the  general  condition  of  the  patient  demands  careful 
attention. 

CHRONIC    RHINITIS. 

1.  Simple  chronic  catarrhal  rhinitis.  2.  Hypertrophic  rhinitis. 
3.  Atrophic  rhinitis.  4.  Specific  rhinitis — syphilitic,  tuberculous, 
lupoid,  etc. 

1.  Simple  Chronic  Catarrhal  Rhinitis. 

This  is  an  extremely  common  form  of  chronic  nasal  catarrh. 
Probably  the  majority  of  cases  of  chronic  rhinitis  that  come  to 
us  are  afflicted  with  the  obstructive  or  hypertrophic  form  of  the 
disease;  but  there  is  another,  and  not  a  small  proportion,  who 
present  merely  a  chronic  catarrhal  inflammation  of  the  nasal 
tissues  unassociated  with  any  hyperplasia  or  other  structural 
alteration  worth  mentioning.  Comparatively  very  few  of  those 
who  suffer  from  this  latter  condition  seek  relief.  Bv  far  the 
larger  number  put  up  with  the  annoyance  that  it  occasions, 
become  more  or  less  used  to  it,  an<l  are  never  quoted  in  statistics. 

Etiology.  The  disease  usually  originates  in  a  series  of  coryzas 
from  which,  recovery  being  incomplete,  a  continuous  instead  of 
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an  intermitteiit  catarrhal  process  is  finally  established.  The 
determining  cause  of  this  chronic  condition  is  also  quite  often 
a  severe  attack  of  grippe  or  influenza,  or  one  of  the  infectious 
fevers;  and  finally  one's  occupation  or  climatic  environment 
may  involve  irritative  influences  that  may  also  be  active  in  its 
causation.  Some  underlying  diathetic  state  often  contributes  to 
the  establishment  and  maintenance  of  the  process,  and  even  more 
frequently  than  this,  a  chronic  catarrh  of  the  gastro-intestinal 
tract. 

Symptomatology.  The  principal  complaint  from  these  patients 
concerns  the  ease  and  frequency  with  which  they  catch  acute 
colds.  They  are  scarcely  ever  entirely  free  from  some  of  the 
lesser  symptoms  of  coryza.  There  is  always  hypersecretion 
which  varies  in  its  consistence  and  quantity  at  different  periods 
of  the  day.  If  the  nose  is  not  more  or  less  "  stuffy  "  all  the 
time  it  becomes  so  on  very  slight  provocation,  the  gentlest 
draught,  a  little  dampening  of  the  feet,  or  a  cloud  of  dust  being 
enough  to  occasion  sneezing  and  excite  increased  secretion.  In 
children  particularly  epithelial  desquamation  may  be  so  rapid 
and  continuous  that  the  discharge  acquires  a  purulent  character 
and  gives  birth  to  the  disease  entitled  purulent  rhinitis.  As 
a  consequence  of  the  relaxed  and  rather  flabby  condition  of  the 
turbinate  tissues  sudden  engorgements  are  not  uncommon,  and 
one  or  the  other  side  of  the  nose  is  usually  somewhat  obstructed. 

Diagnosis.  This  should  not  be  difficult  as  a  rule,  but  we  may 
at  first  be  misled  by  the  fact  that  these  cases  are  apt  to  come  to 
us  shortly  after  an  acute  corj'za,  and,  therefore,  it  is  not  uncom- 
mon for  us  to  find  at  our  first  examination  more  or  less  engorge- 
ment and  dull  hypenemia  of  the  turbinates  which  miglit  lead 
us  to  believe  them  hypertrophied.  (iuestioning,  however,  will 
elicit  one  fact  at  least  that  will  remove  this  suspicion.  Although 
the  patient  is  most  of  the  time  conscious  of  some  obstruction 
within  the  nose,  yet  there  will  be  occasional  brief  periods  when 
under  peculiarly  favorable  external  and  internal  conditions   both 
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nasal  chambers  will  be  perfectly  free  and  open.  Of  course  this 
could  not  happen  if  any  amount  of  turbinate  hypertrophy  were 
present^  because  in  that  case  we  would  have  continuous  obstruc- 
tion proportionate  in  degree  to  that  of  the  hypertrophy.  Another 
method  of  demonstrating  the  absence  of  any  hyperplasia  of  the 
mucous  membrane  is  to  spray  or  brush  it  over  with  a  2  or  4  per 
cent,  solution  of  cocaine.  A  temporary  turbinate  tumefaction  due 
to  simple  vascular  distention  will  promptly  subside  under  this 
and  leave  the  fossa  widely  patent,  whereas  if  we  are  dealing 
with  a  genuine  hypertrophy  even  the  powerful  assistance  of  the 
suprarenal  solution  will  fail  to  restore  to  the  fossa  its  capacity. 
Although  we  may  thus  assure  ourselves  of  the  real  nature  of  the 
disturbance,  yet  it  is  most  important  from  the  point  of  view  of 
treatment  that  we  thoroughly  acquaint  ourselves  with  every 
factor  that  may  have  contributed  to  its  origin  and  progress ;  and 
this  applies  with  particular  force  to  any  constitutional  state  or 
any  functional  disorder  that  would  exert  a  disturbing  influence 
upon  the  vascular  supply  of  the  nasal  mucous  membrane. 

Prognosis.  The  ease  and  rapidity  of  cure  will  depend  upon  the 
duration  of  the  disease  previous  to  our  undertaking  its  treatment, 
and  upon  the  degree  of  success  which  attends  our  efforts  to 
remove  or  control  the  causes  that  have  led  to  it. 

Treatment.  General.  This  takes  precedence  of  the  local 
treatment,  because  it  is  much  more  important  tlian  the  latter  in 
the  securing  of  completeness  and  permanence  of  cure.  Local 
measures  alone  may  be  soothing  and  palliative,  but  cure  can  only 
follow  the  removal  of  the  systemic  factor  or  the  hygienic  fault 
that  will  always  be  found  to  have  played  a  prominent  part  in 
the  etiology  of  the  disease.  Almost  the  first  step  toward  the 
accomplishment  of  this  will  lead  us  in  the  direction  of  the  gastro- 
intestinal tract.  If  the  digestive  and  general  nutritive  processes 
are  conducted  aright,  neurotic  temperaments,  uric-acid  diatheses, 
and  such  things  will  soon  cease  to  play  any  part  in  the  encour- 
agement of  the  catarrhal  process.     To  secure  this  end  both  doctor 
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and  patient  should  depend  upon  drugs  as  little  as  possible.  Judi- 
cious F^ulation  of  diet  and  exercise,  of  the  tobacco,  alcohol, 
coffee,  tea,  and  confectionery  habits,  and  insistence  upon  proper 
clothing,  will  have  much  greater  remedial  value  than  the  cleverest 
combinations  of  drugs.  Normal  activity  of  all  the  excretory 
organs  must  be  carefully  and  constantly  maintained.  Constipa- 
tion must  be  relieved  as  quickly  as  possible,  but  its  cure  will  be 
better  gained  by  appropriate  food  and  exercise  than  by  laxative 
pills  and  waters.  An  abundant  consumption  of  pure  water  will 
assist  the  kidneys  in  disposing  of  the  more  soluble  impurities,  and 
active  exercise  will  not  only  do  much  to  equalize  the  distribution 
of  blood  throughout  the  body  and  so  dissipate  local  congestions, 
but  it  will  also  stimulate  the  very  valuable  eliminative  power  of 
the  skin.  In  this  latter  connection  a  word  about  bathing.  The 
cold  bath,  whether  it  be  in  the  form  of  plunge,  shower,  or  sponge, 
has  been  greatly  abused  in  this  countr}'.  Judiciously  used  cold 
water  is  of  immense  value  as  a  neurovascular  tonic  and  stimulant, 
but  used  indiscriminately  and  without  any  reference  to  the  con- 
dition of  the  person  for  whom  it  is  prescribed  it  is  capable  of 
inflicting  serious  if  not  fatal  injury.  Under  the  impression  that 
it  will  harden  them  and  render  them  less  susceptible  to  colds, 
large  numbers  of  men  and  women,  entirely  unfit  physically  for 
any  such  shock,  are  in  the  habit  of  jumping  from  their  warm 
beds  into  intensely  cold  baths.  In  spite  of  their  screams  many 
children  are  subjected  to  the  same  Spartan  treatment,  in  entire 
disregard  of  the  fact  that  our  domestic  conditions  and  habits  of 
life  are  widely  different  from  those  of  Leonidas  and  his  country- 
men. Cold  bathing  is  not  adapted  to  those  who  are  physically 
below  par,  who  are  rheumatic,  or  who  have  any  inherited  or 
acquired  constitutional  fault  that  renders  them  incapable  of 
easily  and  promptly  overcoming  the  primary'  depressing  effect 
of  the  sudden  change  of  temperature.  Even  for  those  who  have 
none  of  these  disabilities  it  is  better  that  the  cold  bath  should 
always  be  preceded  by  several  minutes  of  vigorous  exercise ;  and 
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if  it  be  followed  by  smart  friction  with  coarse  towels  or  flesh- 
brushes,  and  then  perhaps  by  an  alcohol  rub,  the  prophylactic 
power  of  this  remedy  against  colds  will  be  wonderfully  increased. 

In  those  people  who  cannot  or  will  not  take  a  proper  amount 
of  exercise  we  must  resort  to  the  Turkish  bath  as  a  means  of 
keeping  surface  elimination  somewhere  near  the  normal.  But  it 
is  a  very  poor  substitute  for  exercise,  there  is  nothing  invigor- 
ating about  it,  and  it  is  no  more  than  a  lazy  man's  method  of 
promoting  skin-breathing.  All  the  contrivances  for  introducing 
the  hot-air  bath  into  the  home  that  have  appeared  within  the  last 
few  years,  while  being  of  value  to  a  limited  number  who  cannot 
indulge  in  any  vigorous  muscle  work,  are  objectionable,  because 
they  tempt  a  far  larger  number  of  indolent  patients  to  shirk  their 
exercise  and  content  themselves  with  the  temporary  and  deceptive 
benefits  of  this  therapeutic  measure. 

The  Turkish  bath  proper  has  often  seemed  to  be  harmful 
because  it  has  been  taken  too  frequently  or  because  certain  pre- 
cautions that  should  always  be  observed  have  been  neglected. 
Those  for  whom  we  advise  this  form  of  bath  should  be  told  never 
to  take  one  within  less  than  two  hours  after  a  meal,  to  always 
moisten  the  head  before  entering  the  hot-air  chamber,  and  not 
to  take  a  cold  plunge  afterward.  Unless  one  is  exceptionally 
vigorous  it  is  safer  to  cool  off  gradually  under  a  shower,  the 
temperature  of  which  is  slowly  reduced,  than  to  subject  one's  self 
to  the  violent  shock  of  the  plunge. 

In  order  to  make  these  brief  remarks  upon  personal  hygiene 
complete  we  must  consider  for  a  moment  the  subject  of  clothing. 
The  not  infrequent  j>eriods  of  intense  heat  during  our  summers 
justify  the  lightest  possible  clothing  while  they  last,  and  similar 
extremes  of  cold  during  the  winter  will  require  an  unusual 
amount  of  protection  ;  but  these  extremes  are  only  occasional, 
and  probably  a  medium  weight  of  woollen  underwear  is  theoreti- 
cally to  be  preferred  the  year  round.  Almost  from  October  to 
May  it  is  the  rule  that  our  dwellings  are  overheated.     Xo  system 
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of  warming  our  hoases  has  yet  been  devised  that  will  keep  them 
automaticallj  at  an  even  temperature^  and  consequently  we  are 
constantly  exposed  to  the  discomforts  and  dangers  that  attend 
the  carelessness  or  ignorance  of  our  domestic  stokers.  It  will  be 
readily  apparent  then  that  if  we  are  enveloped  in  a  medium- 
weight  underwear  we  will  be  enabled  to  save  much  time  and 
trouble  in  accommodating  ourselves  to  changes  of  temperature  by 
simply  altering  the  number  or  weight  of  our  outer  garments. 
The  very  heavy  woollens  that  many  people  wear  during  the 
winter  are  more  of  a  menace  than  a  protection  to  health.  When 
thus  clothed  the  skin  becomes  moist  and  relaxed  within  doors, 
And  upon  going  out  chilling  is  apt  to  occur,  even  in  spite  of  a  very 
warm  outer  coat  or  wrap.  There  is  another  class  of  people  who 
seem  to  regulate  their  clothing  by  the  calendar  rather  than  by 
the  thermometer.  It  is  foolish  enough  to  commence  the  wearing 
of  winter  underclothing  with  the  beginning  of  November,  but  it 
is  a  much  more  dangerous  folly  to  abandon  it  for  a  thinner  tex- 
ture just  because  there  happens  to  occur  a  mild  day  or  two  in  late 
March  or  early  April.  Our  climate  is  much  too  treacherous  to 
permit  any  such  trifling  with  it  as  this. 

I  cannot  conclude  this  sketch  of  the  general  treatment  of  these 
-cases  without  advising  my  younger  readers,  those  who  may  not 
fully  appreciate  its  necessity,  to  pay  particular  attention  to  their 
patient's  vices.  In  men  we  have  to  contend  most  commonly 
with  tobacco,  alcohol,  and  sexual  excesses ;  while  in  women  we 
must  take  account  of  bon-bons  and  sweets  of  all  kinds,  and  not 
infrequently  of  the  immoderate  use  of  coffee  and  tea,  particularly 
the  latter. 

For  the  man  with  nasal  or  throat  trouble  tobacco  is  a  decidedly 
noxious  weed.  It  is  not  only  an  active  local  irritant  when  either 
smoked  or  chewed,  but  if  used  at  all  freelv  it  is  almost  certain  to 
provoke  more  or  less  gastric  catarrh,  which  will  impair  digestion 
and  nutrition  and  favor  the  continuance  of  any  catarrhal  process 
situated   in   the    upper   portions  of   the  digestive   or  air  tracts. 
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Alcohol  will  have  precisely  the  same  effect  and  an  even  more 
marked  action  in  producing  vascular  dilatation  and  general  con- 
gestion of  the  pharv'ngeal  and  respiratory  mucous  membranes. 

As  to  sexual  excesses^  they  are  of  such  frequent  occurrence 
and  are  so  potent  in  the  production  of  functional  disturbances 
that  I  offer  no  apology  for  introducing  here  an  abstract  of  some 
notes  on  the  subject  that  I  published  a  few  years  ago.  I  r^ard 
it  as  too  important  a  one  to  be  lightly  dismissed. 

^^  It  is  a  matter  of  common  knowledge  that  sexual  excitement, 
frequently  repeated  and  prolonged,  can  occasion  a  great  deal  of 
vascular  disturbance  within  the  nose.  A  fugitive  coryza  quickly 
following  upon  the  heels  of  a  venereal  debauch  is  an  instance  of 
this,  though  it  is  a  more  than  usually  pronounced  illustration  of 
the  effect  of  erotic  excitement  upon  the  nasal  vasomotor  mech- 
anism. Lesser  degrees  of  the  same  effect,  however,  are  of  much 
more  frequent  occurrence  I  suspect  than  many  of  us  believe; 
and  it  is  because  of  their  frequency  and  the  influence  they  exert 
in  aggravating  existing  nasal  disease  and  in  hampering  the  action 
of  local  or  general  treatment  directed  to  its  cure  that  they  become 
worthy  of  some  special  study. 

^^  Among  the  mass  of  our  patients  it  is  in  but  a  comparatively 
small  number  that  we  find  sexual  excitement  an  active  cause 
of  trouble.  For  the  sake  of  convenience  they  may  be  grouped 
within  two  fairly  well-defined  classes.  First  we  have  a  number 
of  young  people  whose  exposure  to  it  is  largely  innocent,  one 
might  almost  say  legitimate — I  mean  those  who  are  on  the  brink 
of  wedlock,  those  who  are  availing  themselves  of  the  privil^es 
which  custom  accords  to  the  preliminary  betrothal.  Thackeray, 
in  his  ^  Shabby  Genteel '  story,  refers  to  them  as  '  those  who  are 
legally  engaged  in  sighing,  gazing  into  one  another's  eyes,  hand- 
scjueezing,  kissing,  and  so  forth  (for  with  such  outward  signs  I 
believe  the  passion  of  love  is  expressed).'  This  transition  stage 
between  celibacy  and  marriage  is  one  of  acknowledged  risk. 
Long    engagements    have,    for    many    excellent    reasons,    been 
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denounced  time  and  again ;  and  the  intimacy  and  the  excess  of 
tenderness  which  too  commonly  accompany  them  are  accountable 
for  much  suffering,  both  immediate  and  remote.  As  long  as  '  the 
flesh  and  the  devil '  are  mixed  up  with  human  love  affairs,  so 
long  as  the  average  man's  love  is  so  strongly  sensual  and  so 
feebly  spiritual,  so  long  will  protracted  engagements  be  baneful. 

"  It  will  be  my  endeavor  to  show  by  a  single  example  how  the 
nose  and  its  diseases  may  be  affected  by  the  emotional  turbulence 
of  this  prenuptial  period.  It  is  that  of  a  young  woman  whom  I 
first  saw  in  October,  1893.  She  had  had  attacks  of  hay  fever  in 
each  of  the  three  preceding  years,  and  following  the  one  of  1893 
she  had  developed  symptoms  of  asthma.  The  nasal  examination 
disclosed  a  pair  of  turgescent  inferior  turbinates,  while  those 
immediately  above  them  were  found  greatly  hypertrophied,  and 
along  the  lower  margin  of  the  left  a  fringe  of  budding  polyps. 
These  latter  were  thoroughly  eradicated  with  the  curette  and  the 
bodies  themselves  reduced  by  a  few  repetitions  of  chromic  acid 
cauterization.  The  erectile  tissue  of  the  lower  turbinates  regained 
its  full  contractile  power  under  simple  astringent  medication,  the 
asthmatic  paroxysms  ceased,  and  the  next  two  years  passed  with 
no  recurrence  of  the  hay  fever.  The  early  months  of  1896  were 
spent  in  Florida,  and  when  my  patient  returned  to  Philadelphia 
she  was  wearing  an  engagement  ring.  The  man  in  the  case  was^ 
barely  twenty-five — ^a  veritable  Romeo  in  the  ardor  of  his  passion^ 
and  blessed  with  enough  health  and  virility  for  two  ordinary 
men.  The  engagement  had  been  of  but  slightly  more  than  twa 
months'  duration  when  the  young  woman  reappeared  in  my  office 
with  a  complaint  of  renewed  nasal  discomfort.  The  middle  tur- 
binates were  again  markedly  hypertemic  and  the  lower  greatly 
engorged  and  prominent.  Two  or  three  weeks  of  the  local  treat- 
ment that  had  previously  been  successful  in  reducing  these  latter 
made  very  little  impression  upon  them  now,  and  a  threatened 
return  in  the  early  summer  of  the  hay  fever  symptoms  induced 
me  to  send  for  the  young  man  and  persuade  him  to  assist  me  in 
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my  eflFort  to  relieve  the  sufferer  by  becoming  considerably  less 
demonstrative  of  his  affection  for  her.  Parenthetically  it  may 
be  hinted  that  sexual  intercourse,  even  though  carried  to  consid- 
erable excess,  is  less  provocative  of  damage  to  the  nasal  erectile 
structures  than  frequent  and  prolonged  sexual  excitement  which 
remains  ungratiiied.  For  so  young  a  man  this  one  received  my 
remonstrance  very  sensibly,  exercised  more  self-restraint  than  I 
had  expected,  and  with  the  result  that  within  a  couple  of  weeks 
the  engorged  turbinates  had  shrunken  almost  to  normal,  the 
hypersemia  of  the  middle  ones  was  scarcely  noticeable,  and  there 
was  an  entire  subsidence  of  nasal  symptoms.  The  inference  is 
unmistakable.  Nothing  would  be  gained  by  the  addition  of  other 
examples  more  or  less  reiterative  of  this  one,  but  I  may  be  par- 
doned for  alluding  to  the  tact  that  is  essential  in  securing  the 
co-operation  of  one  or  both  of  the  young  people  without  hurting 
their  feelings  or  giving  any  offence.  I  would  not  be  suspected 
of  wishing  to  dim  the  brightness  of  ^  love's  young  dream,'  but  if 
one  of  the  dreamers  chances  to  have  any  catarrhal  condition  of  the 
upper  air  tract,  a  few  judicious  words  counselling  patience  before 
and  moderation  after  marriage  may  if  heeded  be  preventive  of  a 
decided  aggravation  of  such  condition. 

"  I  pass  to  the  consideration  of  a  second  class,  the  members  of 
which,  however,  are  far  from  being  as  innocent  as  those  of  whom 
I  have  just  spoken.  It  is  composed  of  the  man-about-town, 
single  or  married,  youthful  or  mature,  the  sybarite,  the  volup- 
tuary, the  libertine.  Whatever  we  may  choose  to  call  him,  he 
is  a  very  numerous  personage ;  and  though  he  may  escape  those 
specific  diseases  which  so  frequently  roughen  the  way  of  this 
variety  of  transgressor,  yet  sooner  or  later  his  nose  may  become 
the  humble  agent  of  retributive  justice.  The  man  who  enters  a 
physician's  office  with  a  venereal  disease  anticipates  the  kind  of 
questions  he  will  be  asked,  and  is  generally  willing  to  answer 
them  unreservedly ;  but  he  who  comes  to  the  rhinologist  with 
merely  a  complaint  of  nasal  obstruction,  of  more  or  less  rhinor- 
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rhoea,  and  perhaps  of  some  dull,  frontal  headache  is  apt  to  be 
astonished,  and  not  unlikely  resentful,  if  he  be  closely  questioned 
concerning  his  sexual  morals.  I  do  not  know  whether  it  is  dread 
of  the  patient's  displeasure  or  simply  a  want  of  appreciation  of 
the  frequency  and  potency  of  this  genetic  factor  in  the  history  of 
functional  nasal  disturbance  that  leads  to  the  omission  of  such 
inquiries,  but  they  are  the  exception  rather  than  the  rule.  The 
exercise  of  a  little  discrimination,  of  perhaps  a  little  common- 
sense,  will  protect  a  large  proportion  of  our  male  patients  from 
being  subjected  to  an  investigation  of  this  nature ;  but  in  many 
others  there  will  be  fair  reason  to  suspect  moral  laxity,  and  in 
these  there  should  be  no  hesitation  in  either  confirming  the  sus- 
picion or  in  taking  the  fault  for  granted  and  dealing  with  it 
frankly  and  vigorously. 

"  I  have  met  with  sufficient  of  such  cases  during  the  past  few 
years  to  open  my  eyes  to  the  fact  that  some  early  failures  to  effect 
in  them  decided  and  permanent  improvement  were  due  to  my 
&ilure  to  recognize  and  remove  the  principal  cause  of  their 
annoying  symptoms.  A  brief  reference  to  the  patient  who  first 
enlightened  me  on  this  point  may  be  of  interest, 

"  He  was  a  widower,  just  turned  forty,  handsome,  well-read, 
widely  travelled  ;  a  man  of  most  versatile  cleverness — an  excel- 
lent musician,  something  of  an  artist,  and  an  occasional  writer  of 
verj'  fair  verse.  All  these  merely  personal  details  are  distinctly 
relevant,  because  they  are  the  very  things  which  make  a  man 
persona  ffrata  to  the  other  sex,  and  which  consequently  expose 
him  to  greater  temptations  than  his  less  attractive  fellow.  In 
such  men,  therefore,  we  may  look  much  more  confidently  for  easy 
virtue  as  an  exciting  cause  of  nasal  trouble  than  in  those  to  whom 
nature  has  been  less  kind.  This  man  recited  a  list  of  symptoms 
that  was  suggestive  of  enfeebled  vasomotor  control  over  the  circu- 
lation of  the  pituitary  membrane.  There  were  brief  intervals 
during  which  he  was  comparatively  comfortable ;  but  the  greater 
part  of  the  time  he  was  seriously  annoyed  by  nasal  obstruction, 
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by  marked  hypersecretion,  by  occasional  paroxysms  of  sneezing, 
and  by  some  dull,  frontal  headache.  An  accompanying  marginal 
blepharitis  also  testified  to  the  intranasal  irritation.  His  state- 
ment that  he  had  already  endured  considerable  treatment  was 
amply  confirmed  by  my  rhinoscopical  examination.  His  turbin- 
ates, both  inferior  and  middle,  presented  an  array  of  galvano- 
cautery  cicatrices  that  reminded  one  of  the  scarred  faces  of  the 
Crerman  duelists.  This  seemed  to  have  been  the  favorite  local 
treatment;  but  in  addition  a  fancied  neurotic  temperament  had 
been  assailed  with  many  pills,  a  suspicion  of  gout  had  been 
threatened  with  drowning  by  gallons  of  lithia  water,  and  finally 
someone  had  tapped  both  his  antra  through  the  inferior  meatus 
as  a  sort  of  forlorn  hope.  It  was  only  a  happy  accident  that 
saved  me  from  the  fate  of  my  predecessors.  A  review  of  the 
treatment  he  had  received  yielded  me  little  hope  of  finding  any- 
thing of  promise  that  had  not  already  been  tried.  The  end  of  a 
month  of  tentative  local  treatment,  of  regulation  of  diet,  exercise, 
and  some  other  matters  of  })ersonal  hygiene  found  us  but  little 
beyond  the  point  from  which  we  had  started.  But  just  at  this 
critical  juncture,  when  I  could  detect  some  slight  signs  of  disap- 
pointment and  failing  confidence  on  the  part  of  my  patient,  a  bit 
of  scandal  came  to  my  aid.  It  was  the  whisper  of  an  intrigue  in 
w^hich  my  ])atient  was  playing  the  role  of  Juan.  At  our  next 
interview  he  admitted  without  anv  reluctance  the  habitual  loose- 
ness  of  his  conduct  with  women.  He  made  no  attempt  to  conceal 
his  amused  incredulity  when  I  charged  this  vice  with  being 
largely  responsible  for  his  nasal  discomfort,  but  he  agreed  never- 
theless to  give  virtue  a  mouth's  trial.  Xot  to  rob  this  remedy 
of  any  possible  credit,  all  other  treatment  was  for  the  time  sus- 
pended. Brief  as  it  was,  the  period  of  probation  proved  more 
than  sufficient  to  vindicate  my  faith  in  the  prescription,  and  I 
was  able  to  dismiss  my  patient  with  the  assurance  that  his  best 
safeguard  against  future  return  of  this  trouble  would  be  a  rigid 
observance  of  the  spirit  as  well  as  the  letter  of  the  seventh  com- 
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mandment.  It  is  always  my  endeavor  to  be  as  sparing  as  possible 
in  the  use  of  drugs ;  but  in  cases  such  as  this,  where  from  long 
disuse  self-control  has  undergone  a  shameful  enfeeblement,  the 
bromides  or  any  of  the  other  anaphrodisiacs  may  be  utilized  to 
dull  the  vicious  appetite  until  sufficient  will-power  is  regained  to 
completely  conquer  it." 

Finally,  the  intemperate  use  by  women  of  all  kinds  of  sweets, 
of  coffee  and  tea,  and,  in  these  degenerate  days,  of  even  alcoholic 
stimulants,  may  seem  too  insignificant  or  of  too  infrequent  occur- 
rence to  deserve  notice ;  but  it  is  to  be  remembered  that  anything 
which  tends  to  disturb  the  stomach,  to  excite  fermentative  dys- 
pepsia or  other  digestive  fault,  is  not  to  be  sneered  at  as  being 
unworthy  of  investigation  and  correction. 

LocAX.  If  the  foregoing  general  measures  are  as  strongly 
insisted  upon  by  the  doctor  and  carefully  observed  by  the  patient 
as  I  have  urged  should  be  done,  the  simple  catarrhal  process 
affecting  the  nose,  and  probably  to  some  extent  the  nasopharynx, 
will  almost  subside  of  itself.  Its  disappearance  can  be  consid- 
erably hastened,  however,  by  appropriate  local  management. 
Remembering  tliat  the  nasal  mucous  membrane  is  always  hyper- 
sensitive at  the  commencement  of  treatment,  the  preliminary 
whiff  or  two  of  the  1  per  cent,  cocaine  spray  is  to  be  recom- 
mended. During  the  few  moments  that  are  required  for  this  to 
exert  its  effect  the  patient's  mouth  may  be  opened  and  his  fauces 
and  throat  sprayed  with  the  cleansing  alkaline  solution.  The 
nasal  speculum  is  then  introduced  and  the  fossae  thoroughly 
washed  out.  No  meatus  should  escape,  and  if  any  of  them 
should  be  shut  off  by  swelling  of  the  lower  or  middle  turbinates, 
these  should  be  reduced  by  lightly  brushing  them  with  the  cotton 
carrier  dipped  in  a  2  per  cent,  solution  of  cocaine.  The  chambers 
are  then  resprayed  with  the  wash,  and  this  may  be  followed  for 
the  first  treatment  or  two  by  the  1  to  3  witch-hazel  solu- 
tion. In  the  wake  of  this  we  may  moisten  the  cotton  tip  of  our 
applicator  with  the  benzoinol  solution  of  camphor  and  menthol 
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(aa  gr.  xv-f5j)  and  carry  it  through  the  lower  meatus  back  to 
the  pharyngeal  wall.  On  withdrawing  it  it  should  be  swept 
outward  beneath  the  lower  border  of  the  inferior  turbinate  and 
the  space  between  this  body  and  the  outer  wall  thoroughly 
mopped  and  medicated.  Surprising  quantities  of  mucus  are  apt 
to  collect  in  this  space  and  remain  there  in  spite  of  the  spray  and 
vigorous  blowing  of  the  nose.  The  upper  portion  of  the  fossa  is 
usually  too  sensitive  to  permit  of  its  treatment  by  the  applicator^ 
and  so  we  may  resort  to  a  benzoinol  or  albolene  spray  for  the 
purpose  of  reaching  its  recesses.  One  or  the  other  of  these  used 
as  a  base  may  contain  other  more  active  agents  in  solution,  and 
an  excellent  formula  is  this  of  Douglass  : 

H.     Thymol gr*  z* 

Menthol gr.  xz. 

Eucalyptol git.  zx. 

01.  cubebse gtt.  xl. 

Benzoinol ^S^j* 

01.  rosfe gtt.  X. — M. 

A  little  sneezing  may  follow  this  treatment,  but  in  a  few 
moments  the  nasal  chambers  will  feel  delightfully  clean,  clear^ 
and  comfortable.  A  few  repetitions  of  such  treatment  at  inter- 
vals of  two  or  three  days  will  materially  lessen  the  hypersesthesia 
of  the  tissues  and  prepare  them  for  something  more  energetic. 
This  may  be  Boulton's  solution,  which  will  displace  the  witch- 
hazel.  Though  a  little  pungent  at  first,  this  is  not  unpleasant^ 
and  after  a  brief  course  of  it  the  mucous  membrane  gradually 
loses  its  sluggish  hyperfemia,  the  relaxed  erectile  tissue  contracts 
somewhat,  and  the  oversensibility  of  the  nose  to  draughts,  dust, 
etc. ,  will  be  found  to  have  diminished.  Should  some  of  this  still 
remain,  however,  and  the  turbinates  continue  to  become  over- 
distended  with  annoying  frequency,  a  light  touching  of  them 
with  fused  chromic  acid  crystal  will  almost  invariably  restore 
their  normal  contractility.  Xo  broad  band  or  even  thin  line  of 
this  is  to  be  drawn  upon  their  surface,  but  they  are  merely  to  be 
touched  at  a  few  of  their  more  prominent  points. 
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It  is  superfluous  to  add  that  the  patient's  share  in  the  local 
treatment  will  be  the  daily  use  of  the  Dobell  or  other  alkaline 
wash.  He  is  to  be  shown  how  to  use  this  properly,  and  the  nasal 
chambers  should  be  well  cleansed  with  it  morning  and  evening. 

Purulent  Bhmitds.  The  purulent  rhinitis  of  children,  leading 
as  it  often  does  to  the  atrophic  form  of  catarrh,  deserves  some 
special  attention.  In  this  disease  there  is  not  only  more  or  less 
inspissation  of  the  muco-pus  and  consequent  crust-formation 
within  the  nose,  but  in  the  vestibule  and  along  the  borders  of 
the  alse,  as  a  result  of  the  irritating  quality  of  the  secretion,  there 
is  apt  to  be  considerable  eczema. 

It  is  highly  important  that  this  affection,  perfectly  innocent 
and  simple  in  its  nature,  should  not  be  confused  with  congenital 
nasal  syphilis,  which  is  so  notoriously  destructive  in  its  effects. 
In  the  one  disease  we  find  upon  cleansing  the  fossie  a  perfectly 
intact  though  highly  catarrhal  mucous  membrane ;  whereas  in 
the  other  we  will  find  erosions,  probably  ulceration,  and  possibly 
denuded  and  necrosed  bone.  With  such  conditions  we  will  have 
some  blood  mingled  with  the  discharge,  which  will  also  be  dis- 
tinctly fetid.  There  can  scarcely  be  any  diagnostic  doubt  in  the 
presence  of  such  lesions,  but  nevertheless  a  careful  examination 
of  the  parents  should  be  made,  in  order  that  the  diagnosis  may  be 
positive. 

The  treatment  of  purulent  rhinitis  will  demand  more  fre- 
quent cleansing  than  the  ordinary  morning  and  evening  use  of 
the  spray,  and  if  the  child  will  not  submit  to  the  employment 
of  the  atomizer  the  mother  or  nurse  should  use  the  rubber- 
ball  syringe,  the  soft,  flexible  tip  of  which  will  cleanse  without 
injuring  the  intranasal  structures.  After  thorough  cleanliness  has 
been  secured  a  mildly  astringent  solution  should  be  used  in  the 
same  manner  as  the  wash.  The  object  of  this  will  be  not  only 
to  reduce  the  hypereemia  present,  but  to  restrain  the  rapid  cell 
des({uamation  which  is  the  chief  characteristic  of  this  disease. 
Sulphocarbolate  of  zinc,  five  grains  to  the  ounce,  is  a  very  satis- 
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factory  astringent,  or  in  place  of  this  we  may  use  the  glycerole 
of  tannin.  This  may  be  given  to  the  attendant^  and  every  even- 
ing at  bedtime,  after  the  use  of  the  wash,  a  little  of  it  may  be 
introduced  upon  a  camel's-hair  brush  within  each  nostril.  In 
obstinate  cases  nitrate  of  silver,  three  to  five  grains  to  the  ounce, 
may  be  employed  in  the  same  way.  The  general  condition  of 
these  children  should  be  brought  to  the  highest  point  possible. 
They  should  spend  the  greater  part  of  the  day  out-of-doors  in 
the  sunshine  and  fresh  air,  and  their  food,  clothing,  and  bathing 
should  be  closely  supervised.  Tonics  may  be  given  if  necessary, 
but  exercise  and  the  oxygen  of  a  pure  atmosphere  are  vastly 
better  than  those  of  the  pharmacopoeia. 

2.  Hsrpertrophic  Bhinitis. 

The  term  hypertrophic  as  here  used  should  be  taken  in  a  lim- 
ited sense  as  indicating  merely  the  enlargement  of  the  turbinated 
bodies,  and  not  as  descriptive  of  the  actual  pathological  change 
that  has  occurred  in  their  component  tissue  elements. 

Etiology.  Wliatev^er  may  originate  and  maintain  a  catarrhal 
hypersemia  of  the  nasal  mucous  membrane  may  contribute  to  the 
birth  and  growth  of  the  disease.  What  has  been  said,  therefore, 
of  the  causation  of  simple  chronic  rhinitis  is  equally  applicable  to 
this  affection.  The  simple  chronic  catarrh  is  itself  always  pre- 
liminary to  the  hypertrophic  form,  but  the  progressive  connective 
tissue  hyperplasia  which  distinguishes  this  latter  disease  is  not  the 
invariable  outcome  of  the  simple  catarrh.  On  the  contrar}'^,  a 
purulent  rhinitis  of  chronic  type  may  gradually  supplant  the 
simple  process,  and  this  be  but  the  stepping-stone  to  the  atrophic 
form  of  rhinitis ;  or,  on  the  other  hand,  the  catarrh  may  remain 
persistently  simple  for  long  periods,  without  any  tissue  increase 
or  degeneration  worth  mentioning. 

Headed  by  Bosworth,  a  number  of  rhinologists  contend  that 
the  invariable  precedent  of  turbinal  hypertrophy  is   some  form 
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of  anterior  nasal  obstruction.     This  may  be  a  septal  deformity, 
collapse  of  the  alse,  or  perhaps  the  presence  of  a  neoplasm. 

The  theory  of  their  action  is  eminently  simple.  As  a  conse- 
quence of  the  opposition  which  they  offer  to  the  entrance  of  air 
during  inspiration,  a  partial  vacuum  is  created  within  that  portion 
of  the  nasal  chamber  behind  them.  This  being  lined  by  a  soft  and 
yielding  tissue  the  vessels  of  which  dilate  in  the  effort  to  fill  this 
vacuum,  an  increased  supply  of  blood  is  occasioned  which  exag- 
gerates normal  nutritive  processes  and  gives  rise  to  abnormal 
tissue  growth.  No  exception  can  be  taken  to  this  theory  as 
accounting  for  a  large  proportion  of  the  cases  of  hypertrophic 
rhinitis,  but  a  large  number  still  is  left  which  cannot  be  so  ex- 
plained. These  latter  we  must  be  content  to  regard  as  the  out- 
come of  a  long-standing,  simple  catarrh  the  determining  and 
predisposing  causes  of  which  have  already  been  mentioned. 

Pathology.  Increased  blood  supply  being  within  certain  limits 
synonymous  with  increased  nutrition,  it  is  obvious  that  with 
favoring  local  and  general  conditions  overgrowth  of  the  con- 
stituent tissues  of  the  turbinated  bodies  can  be  only  a  question 
of  time.  This  hyperplasia  does  not  always  involve  the  different 
tissues  equally.  At  times  the  turbinate  enlargement  is  chiefly  of 
a  vascular  nature,  it  being  due  to  dilatation  of  the  large  venous 
sinuses  and  to  numerical  increase  of  the  arterioles  and  capillaries. 
Again,  it  may  be  principally  dependent  upon  hyperplasia  of  the 
connective  tissue  and  glandular  elements  of  the  submucous  layer. 
Whatever  the  differences  of  detail  that  the  microscope  may  dis- 
close, however,  the  gross  result  is  always  the  same — such  an 
increase  in  the  size  of  the  turbinate  that  the  normal  capacity  of 
the  nasal  fossse  is  seriously  diminished,  and  as  a  consequence 
of  this  a  proportionate  diminution  in  the  functional  activity  of 
the  nose. 

Symptomatology.  The  symptoms  that  accompany  and  testify 
to  the  pathological  alterations  within  the  nose  proceed  from  dis- 
turbance of   nasal   respiration   and   secretion,  and   in   a   " 


108  DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

degree  of  the  sense  of  smell.  There  are  in  addition  associated 
symptoms  involving  the  eyes  and  ears,  and  in  patients  of  a 
neurotic  turn  there  are  apt  to  be  headaches  and  other  nerve 
symptoms  of  a  reflex  nature.  These  are  particularly  apt  to  occur 
in  those  cases  which  present  a  marked  degree  of  enlargement  of 
the  middle  turbinates.  Such  a  hypertrophy  of  these  as  will  bring 
them  in  contact  with  the  septum  may  occasion  not  only  neuralgias 
and  other  symptoms  of  nerve  pressure,  but  drainage  from  the 
upper  meatus  will  be  more  or  less  obstructed,  leading  to  retention 
of  secretion  and  the  irritation  which  will  accompany  its  decom- 
position. Again,  overgrowth  and  impaction  of  these  bodies  will 
be  attended  by  disturbance  of  circulation  in  the  lympliatic  and 
venous  channels  which  connect  them  with  the  base  of  the  brain. 
It  is  in  this  close  anatomical  connection  that  we  will  find  the 
explanation  of  many  cases  of  obstinate  frontal  headache  and  per- 
sistent mental  hebetude  in  middle  turbinate  hypertrophy.  These 
bodies,  therefore,  should  always  be  examined  most  carefully,  and 
we  will  be  well  repaid  for  the  study  that  we  devote  to  them  by 
often  discovering  in  their  diseased  conditions  the  cause  of  many 
obscure  symptoms  that  may  have  quite  defied  diagnosis  by  others. 
One  of  if  not  indeed  itself  the  most  noticeable  of  the  symptoms 
of  hypertrophy  of  the  lower  turbinates  is  the  mouth-breathing 
that  is  always  present,  if  not  throughout  the  whole  twenty-four 
hours  at  least  during  that  portion  of  it  given  to  sleep.  As  a  con- 
sequence of  it,  and  in  direct  proportion  to  its  constancy,  there  is 
dryness  of  the  pharynx  and  larynx,  some  huskiness  and  alteration 
in  the  quality  of  the  voice,  and  perhaps  a  tendency  to  clear  the 
throat  rather  frequently.  The  sense  of  fulness  or  pressure  within 
the  nose  is  quite  frequent,  and  with  this  some  dull  frontal  head- 
ache is  commonly  associated.  The  secretory  disturbance  varies. 
Although  it  is  as  a  rule  diminished  in  amount,  there  may  be  a 
seeming  increase  owing  to  the  fact  that  it  is  of  thicker  consist- 
ence than  normal  and  its  accumulation  necessitates  a  more  fre- 
quent use  of  the  handkerchief.     As  would  naturally  be  supposed, 
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it  is  most  noticeable  in  the  morning  on  rising ;  and  it  is  also  at 
this  hour  that  the  dryness  of  the  mouth  and  throat  is  most  pro- 
nounced as  a  result  of  the  night  of  mouth-breathing.  The  eyes 
are  quite  often  the  seat  of  a  marginal  blepharitis,  and  the  lumen 
of  the  nasolacrymal  canal  may  be  seriously  narrowed  by  obstruc- 
tive enlargement  of  the  lower  turbinated  body.  Impaired  audi- 
tion and  tinnitus  may  follow  an  extension  of  the  catarrhal  process 
to  the  Eustachian  tube  and  middle  ear. 

Inspection  of  the  foss®  discovers  a  group  of  turbinates  of  a 
much  deeper  color  than  that  of  health,  and  perhaps  this  may  be 
somewhat  obscured  by  the  presence  of  more  or  less  secretion. 
Portions  of  this  will  probably  have  undergone  inspissation,  and 
small  flakes  or  thin  crusts  may  be  found  on  the  septum  or  upon 
the  sloping  surfaces  of  the  turbinates.  These  are  quickly  ex- 
pelled, however,  and  never  remain  long  enough  to  acquire  any 
size  or  to  occasion  any  odor.  The  amount  of  hypertrophy  present 
cannot  be  accurately  estimated  by  mere  inspection,  and  so  with 
the  cotton  carrier  we  brush  a  little  of  a  4  per  cent,  solution  of 
cocaine  over  the  surface  of  the  enlarged  turbinates,  and  at  the  end 
of  four  or  five  minutes  note  the  shrinkage  that  it  has  effected. 
In  genuine  hypertrophy  this  will  be  very  slight,  whereas  in  mere 
temporary  engorgement  of  the  erectile  tissue  complete  collapse 
will  have  occurred.  Without  the  assistance  of  cocaine  we  may 
distinguish  with  a  fair  degree  of  certainty  between  these  two 
oonditions,  by  pressing  upon  the  swollen  body  with  the  naked 
probe.  In  hypertrophy,  though  the  pitting  will  be  slight  it  will 
be  but  slowly  effaced  upon  removal  of  the  pressure,  while  in 
simple  vascular  dilatation  the  pitting  though  deep  will  remain 
but  a  moment. 

The  hyperplastic  process  is  seldom  evenly  distributed  through- 
out the  whole  extent  of  the  middle  and  lower  turbinates,  but  is 
apt  to  be  more  pronounced  at  some  points  than  at  others,  and  this 
gives  rise  at  times  to  considerable  irregularities  of  these  bodies. 
One  of  the  most  common  of  these  is  the  very  great  hypertrophy 
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of  the  posterior  extremity  of  the  inferior  turbinate.  In  the  rhino-- 
scopic  mirror  this  is  seen  as  a  large  and  rather  pale  mass,  with 
rough,  mulberry-like  surface,  which  may  almost  completely 
occlude  the  lower  and  middle  meatuses. 

In  the  diagnosis  of  this  disease  the  lower  turbinates  are  much 
less  apt  to  puzzle  the  b^inner  than  the  middle  ones.  These 
latter  are  but  rarely  as  easily  and  completely  examined  as  are 
the  inferior  bodies.  There  are  several  conditions  which  may 
make  their  satisfactory  inspection  a  matter  of  considerable  diffi- 
culty. A  deflection  of  the  septum  or  a  ridge  of  any  prominence 
upon  it  will  partially  conceal  them ;  a  more  than  usually  promi- 
nent bulla  ethmoidalis  may  project  itself  inward  beneath  their 
anterior  extremities,  and  so  obstruct  our  view  of  them ;  or 
finally  a  congenital  narrowness  of  the  nasal  fossae  will  limit  our 
view  to  merely  their  lower  borders  and  leave  us  quite  in  the 
dark  as  to  their  real  bulk.  Experience  and  habitual  care  in 
the  examination  of  these  bodies,  however,  will  do  much  to  enable 
us  to  judge  from  the  appearance  of  a  comparatively  small  portion 
of  them  as  to  the  condition  and  size  of  the  remainder.  Cocaine 
and  the  suprarenal  solution  applied  to  the  enlarged  lower  tur- 
binate and  to  the  usually  thickened  septal  mucous  membrane 
will  frequently  lead  to  the  exposure  of  much  more  of  the  middle 
turbinates  than  we  could  otherwise  see.  When  they  share  in  the 
hyperplastic  process  it  is  as  a  rule  their  anterior  extremities  and 
the  anterior  half  of  their  lower  borders  that  show  the  greatest 
enlargement.  In  gouty  or  neurotic  patients  who  are  subject  to 
neurovascular  disturbance  within  the  nose,  or  in  those  who  have 
a  purulent  inflammation  of  the  frontal  or  maxillary  sinuses  or  of 
the  ethmoidal  cells,  it  frequently  happens  that  the  middle  turbin- 
ates are  swollen,  boggy,  and  oedematous.  It  is  highly  important 
that  such  a  condition  and  its  cause  be  clearly  recognized,  and  that 
it  be  not  regarded  and  treated  as  a  phase  of  hypertrophic  change. 

Diagnosis.  In  the  absence  of  neoplasms  or  septal  deformities 
the  complaint  from  the  patient  that  there  is  always  more  or  lesa 
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obstruction  to  nasal  breathing,  or  that  there  is  never  perfect  free- 
dom of  respiration  through  this  cavity,  are  almost  enough  of 
themselves  upon  which  to  found  a  diagnosis.  The  turbinal  swell- 
ings that  result  from  suspension  of  vasomotor  control  over  the 
capillaries  and  venous  sinuses  are  usually  of  brief  duration,  and 
though  they  may  occur  quite  frequently  in  those  of  gouty  or 
neurotic  tendencies,  yet  there  are  periods  of  complete  remission 
during  which  nasal  breathing  is  carried  on  uninterruptedly  and 
without  the  slightest  effort.  This  cannot  be  said  of  hypertrophic 
rhinitis,  in  which  disease  there  is  a  certain  amount  of  obstruction 
that  is  constant.  While  examination,  therefore,  will  coufirm  our 
suspicions  and  enable  us  to  ascertain  just  the  amount  of  hyper- 
trophy with  which  we  have  to  deal,  we  may  yet  be  pretty  well 
assured  of  the  nature  of  the  disease  before  the  examination  is 
made. 

Attention  may  here  be  called  to  a  rather  singular  fact  in  con- 
nection with  nasal  obstruction  in  general,  and  that  is  that  it  is 
exceptional  for  patients  to  be  able  to  say  with  any  positiveness 
which  nasal  fossa  is  the  more  obstructed.  Even  when  one  side 
is  quite  clear  and  the  other  markedly  stenosed  it  is  not  infre- 
quent for  patients  to  indicate  the  open  side  as  being  the  one 
through  which  they  breathe  with  the  less  freedom.  Such  uncer- 
tainty and  actual  blunders  indicate  nothing  more  probably  than 
a  great  lack  of  observation  on  the  part  of  the  patient. 

Prognosis.  In  uncomplicated  cases  we  may  safely  promise 
to  remove  the  obstruction  and  restore  normal  nasal  respiration ; 
yet  this  may  require  some  time  for  its  accomplishment  and  we 
should  be  cautious  about  naming  a  definite  period.  If  the  hyper- 
trophy has  been  of  long  standing  also  and  of  marked  degree  we 
should  not  be  rash  in  promising  complete  relief  to  the  .secretory 
disturbances.  The  normal  functional  activity  of  the  mucous 
membrane  will  have  been  somewliat  crippled  by  the  prolonged 
catarrh  and  hyperplasia,  and  a  certain  amount  of  this  may  be 
permanent  in  spite  of  the  most  judicious  treatment. 
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Even  with  the  most  energetic  care  on  the  part  of  the  physician 
so  much  of  the  certainty  and  rapidity  of  cure  depend  upon  the 
complete  and  unremitting  co-operation  of  the  patient  that  our 
prediction  regarding  the  result  must  always  be  conditional. 

Treatment.  In  commencing  the  treatment  of  these  cases  it  is 
desirable  that  we  have  a  well-defined  idea  of  what  we  wish  to 
accomplish.  Our  ultimate  object,  of  course,  is  to  reduce  the 
hypertrophied  bodies  to  such  an  extent  that  nasal  respiration 
will  be  re-established  and  again  become  the  method  observed  at 
night  as  well  as  during  the  day ;  but  in  the  accomplishment  of 
this  we  should  never  employ,  if  it  shall  be  possible  to  avoid  them, 
fiuch  measures  as  will  impair  to  any  appreciable  extent  the  future 
functional  value  of  the  nose.  This  is  a  feature  of  the  treatment 
that  should  never  be  lost  sight  of,  and  if  it  be  accorded  the 
respect  that  it  deserves  radical  surgical  procedures  will  be  held 
in  reserve  as  last  resorts,  and  if  finally  adopted  will  be  strictly 
limited  to  the  necessities  of  tlie  case.  A  very  large  proportion  of 
hypertrophic  catarrhs  will  yield  to  conservative  measures,  and  I 
know  of  nothing  that  has  subjected  rhinology  to  so  much  severe 
and  deserved  censure  as  the  recent  and  happily  fast  waning 
vogue  of  the  galvanocautery.  Unquestionably  valuable  as  this 
aid  is  when  judiciously  employed,  it  is  humiliating  to  reflect  upon 
the  shameful  manner  in  which  it  has  been  abused.  Instead  of 
being  a  last  it  has  too  often  been  a  first  resort  of  the  ignorant  and 
thoughtless,  and  the  amount  of  injury  that  has  been  inflicted  by 
it  is  incalculable.  It  is  important  then  that  the  patient  shall 
be  made  to  understand  that  an  established  pathological  process 
which  is  the  outcome  of  months  or  years  of  a  chronic  inflamma- 
tion is  not  to  be  overcome  in  a  few  days  or  weeks.  It  is  quite 
true  that  the  mere  mechanical  effect  of  this  inflammation — ^the 
obstructive  hyperplasia — can  quickly  be  gotten  rid  of  by  means 
of  the  cautery,  snare,  or  other  instrument ;  but  the  process  itself 
requires  much  more  time  for  its  arrest,  and  if  we  are  not  per- 
mitted to  secure  this  by  having  a  sufiicient  period  allowed  us  for 
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its  treatment  a  recurrence  of  the  obstruction  will  be  but  a 
question  of  time.  It  will  be  readily  perceived  then  that  the 
restoration  of  the  normal  patency  of  the  nasal  chambers  is  but  a 
portion  of  our  work.  The  measure  of  our  success  in  treatment 
will  be  found  in  the  permanency  of  the  relief  that  we  afford. 

Upon  the  completion  of  the  examination  of  the  nose  and  throat 
and  the  establishment  of  the  diagnosis  we  are  not  prepared  to 
<»>mmence  the  local  treatment  until  we  have  subjected  the  patient 
to  a  thorough  questioning  concerning  his  general  health,  his  occu- 
pation, and  his  habits  of  diet,  exercise,  dress,  and  bathing.  As 
to  his  general  health,  we  should  make  ourselves  familiar  with 
everything  of  a  systemic  nature  that  can  exert  any  favoring 
influence  upon  the  local  disease.  Diathetic  disorders  should  be 
<5arefully  searched  for,  and  every  organ  should  be  examined  that 
we  may  know  whether  it  is  guilty  or  innocent  of  being  a  contrib- 
uting factor.  There  is  no  mystery  about  the  success  that  comes 
of  being  thorough,  nor  is  there  anything  surprising  in  the  inev- 
itable failure  that  attends  carelessness.  A  great  deal  of  tact  must 
usually  be  employed  in  persuading  men  to  reduce  their  allowance 
of  tobacco  and  alcohol,  and  women  their  sweets  and  coffee  and 
tea.  The  excessive  use  of  the  latter  two  articles  is  much  more 
common  than  may  be  usually  supposed,  and  should  always  be 
inquired  about.  Our  greatest  difficulty  in  the  general  manage- 
ment of  the  patient,  however,  will  be  encountered  in  the  effort  to 
overcome  the  habit  of  overeating  and  the  mdisposition  to  take  a 
proper  amount  of  exercise.  It  will  not  be  one  or  a  dozen  warn- 
ings that  will  correct  these  matters,  but  our  inquiries  and  protests 
must  be  repeated  again  and  again  until  the  patient  is  weary  of  his 
own  weakness  and  cannot  excuse  his  indiscretions  by  any  indif- 
ference to  tliem  on  our  part. 

Having,  so  far  as  possible,  cleared  from  our  path  all  these 
obstructions  to  a  successful  issue,  we  are  ready  to  attack  tlie 
disease  locally.  Here  our  energies  will  be  wholly  directed  to 
arresting  the  catarrhal  process  and  effecting  retrograde  changes 

8 


114         DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

in  and  absorption  of  the  tissue  hyperplasia  that  it  has  occasioned. 
I  think  it  may  be  of  greater  practical  assistance  to  the  beginner 
to  give  him  an  outline,  subject  of  course  to  modifications,  of  the 
routine  office  treatment  of  a  case  of  this  kind,  as  nearly  as  possible 
as  he  would  conduct  it  himself.  In  chronic  as  in  acute  rhinitis 
the  mucous  membrane  is  at  first  highly  sensitive,  and  the  prelimi- 
nary momentary  spray  of  the  1  per  cent,  cocaine  solution  will  be 
desirable.  While  this  is  taking  effect  two  or  three  applicators 
may  be  tipped  with  cotton  and  laid  upon  the  table,  and  then  the 
alkaline  wash  should  be  sprayed  gently,  but  pretty  generously^ 
into  the  nasal  chambers.  If  any  quantity  of  secretion  be  present 
it  should  now  be  blown  from  the  nose  and  the  spraying  repeated. 
This  second  supply  of  the  solution  is  to  be  drawn  back  and  down 
into  the  throat  by  the  patient  and  then  expectorated.  If  the  ante- 
rior hypertrophy  or  engorgement  of  the  lower  turbinals  be  so  great 
that  the  upper  portions  of  the  fossae  are  not  reached  by  the  spray^ 
one  of  the  cotton  carriers  may  be  moistened  with  a  2  per  cent,  solu- 
tion of  cocaine  and  applied  to  the  most  prominent  portions  of  the 
bodies.  The  middle  as  well  as  the  inferior  should  be  reduced  in 
this  way  if  necessary,  and  the  spray  then  used  as  often  as  may  be 
required  to  obtain  proper  cleanliness.  At  the  first  visit  of  the 
patient  it  will  not  be  wise  to  introduce  so  vigorous  a  remedy  as 
iodine  in  any  of  its  solutions  into  the  nose.  It  will  be  better  to 
prepare  the  tissues  somewhat  by  using  at  this  time  a  mild  astrin- 
gent spray  like  the  witch-hazel  solution,  and  follow  this  with 
some  of  the  camphor-menthol  mixture  on  the  applicator.  This 
latter  may  be  gently  brushed  over  the  surface  of  both  the  middle 
and  lower  turbinals  and  carried  back  to  the  pharyngeal  wall. 
It  leaves  a  pleasant  odor  and  sensation  behind  it,  and  the 
patient  departs  feeling  much  the  more  comfortable  for  his  first 
treatment.  During  the  ensuing  day  or  two  he  will  use  an  alka- 
line spray  morning  and  evening  at  his  own  home,  and  when  he 
returns  for  the  second  treatment  the  nose  will  be  found  decidedly 
less  sensitive  than  at  the  first.     \t  thif  visit,  therefore,  after  the 
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essential  cleaasing  aad  a  slight  2  per  cent,  cocainization  of  the 
more  sensitive  middle  turbinates,  iodine  as  combined  in  the  Boul- 
ton  solution  (page  88)  may  be  sprayed  into  the  nose.  This  like 
the  wash  is  to  be  drawn  back  by  the  patient  so  that  the  catarrhal 
nasopharynx  may  share  the  good  effects  of  the  medicament. 
More  or  less  sneezing  and  increased  flow  of  serum  will  be  caused 
by  this  solution,  and  for  the  next  ten  or  fifteen  minutes  the 
patient  will  feel  as  though  he  had  caught  a  fresh  cold.  When 
he  returns  once  more  to  your  office,  examination  of  the  nose  will 
discover  that  the  more  superficial  evidences  of  catarrh  are  disap- 
pearing. The  hypersemia  will  be  less  distinct,  the  submucous 
infiltration  will  have  receded  to  some  extent,  there  will  probably 
already  be  perceptible  some  little  shrinkage  of  the  turbinates, 
and  the  sensibility  of  the  mucous  membrane  will  have  markedly 
lessened.  Having  reached  this  point,  therefore,  we  may  advance 
another  step  in  the  energy  of  our  treatment  by  using  iodine  in 
stronger  solution.  There  are  three  commonly  used  formulse  in 
which  glycerin  is  employed  as  the  vehicle,  and  I  give  them  here 

side  by  side  :  ^ 

I.  II.  IIL 


R. 

lodin. 

•     gr-  viij. 

gr.  xij. 

gr.  xvj. 

Potass,  iodid. 

.     gr.  xxiv. 

gr.  xxxvj. 

gr.  xlviij. 

Glycerini  . 

.     f^ss. 

fgss. 

fjbs. — M. 

The  third  of  these  is  almost  never  used  unless,  perhaps,  in 
some  very  obdurate  case  of  atrophic  rhinitis.  The  first  two  are 
quite  sufficient  to  secure  all  the  effect  that  iodine  is  capable  of 
exerting  in  hypertrophic  rhinitis.  We  begin,  of  course,  with  the 
weaker  of  the  two,  and  before  we  introduce  it  within  the  nose  it. 
is  no  more  than  humane  to  lightly  brush  the  lower  border  of  the- 
inferior  turbinates  with  a  2  per  cent,  solution  of  cocaine.  This 
may  be  immediately  followed  by  the  iodine  preparation,  which 
will  be  restricted  entirely  to  the  lower  meatus.  Indeed,  the 
cotton  wet  with  it  is  kept  almost  upon  the  floor  of  the  nose,  and 
merely  swept  outward  beneath  the  border  of  the  turbinate  instead 
of  being  carried  upward  over  its  surface.     This  is  a  very  pungent 


116         DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

application,  and  in  the  hypersesthetio  nose  a  little  of  it  goes  a 
great  way.  The  first  few  times  tliat  it  is  used  it  is  apt  to  occa- 
sion profuse  lacrymation,  sneezing,  and  serous  rhinorrhoea.  Its 
application  should  be  quickly  followed  by  one  of  the  soothing, 
oily  sprays,  a  very  excellent  one  being  the  formula  of  Douglass 
(page  104).  The  effect  of  this  iodine  solution  is  to  stimulate  the 
somewliat  sluggish  capillary  circulation  and  to  provoke  some  con- 
traction of  the  dilated  venous  sinuses.  Glandular  action  also  is 
aroused,  and  the  secretion  becoming  more  fluid  is  much  more 
easily  expelled.  With  improved  vascular  tension  the  natural 
absorptive  processes  are  stimulated,  and  in  the  less  mature  hyper- 
trophies, those  in  which  organization  of  the  newly-formed  tissue 
is  not  so  far  advanced,  a  decided  reduction  may*  be  effected  in  a 
few  weeks  by  this  method  alone.  After  a  few  repetitions  of  the 
iodine  it  may  be  carried  very  gently  up  into  the  middle  meatus, 
and  the  middle  turbinate,  if  engorged  or  hyperplastic,  lightly 
mopped  with  it.  After  some  two  or  three  weeks,  when  the  nose 
has  become  somewhat  tolerant  of  this  No.  1  solution,  and  the 
amount  of  inflammatory  reaction  occasioned  by  it  is  too  slight  to 
be  of  value,  we  must  substitute  for  it  the  solution  of  next  greater 
strength.  This  will  stimulate  anew  the  activity  of  absorption, 
and  further  reduction  of  the  hyperplasia  may  be  looked  for.  If 
the  patient  shall  be  conscientious  in  his  observance  of  our  instruc- 
tions concerning  his  personal  hygiene,  it  is  more  than  likely  that 
at  the  end  of  six  weeks  or  two  months  of  treatment  we  will  find 
the  enlarged  turbinates  shrunken  to  such  a  degree  that  the  patient 
is  easily  able  to  dispense  with  mouth-breathing  for  much  the 
greater  part  of  the  twenty-four  hours.  It  is  probably  only  dur- 
ing profound  sleep  that  the  venous  sinuses  in  the  lower  turbinates 
will  relax,  become  overdistended,  and  compel  the  assistance  of 
the  mouth  for  breathing  pur[X)ses.  AVhen  iodine  seems  to  have 
reached  its  limit  of  usefulness,  and  yet  there  is  still  an  obstruc- 
tive amount  of  hyperplasia  present,  we  are  confronted  by  the 
question  of  cauterization.     Before  resorting  to  this  measure,  how- 
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ever,  it  is  quite  worth  while  to  try  chromic  acid  as  a  stimulant 
rather  than  a  cauterant.  To  get  this  effect  from  it  we  fuse  a 
small  crystal  of  it  upon  the  end  of  a  probe  (Fig.  33),  and  instead 
of  drawing  a  line  or  broad  band  of  it  along  the  cocainized  surface 
of  the  hypertrophy  we  simply  touch  it  lightly  to  some  two  or 
three  points  upon  the  more  prominent  portions  of  the  body.  This 
method  of  using  chromic  acid  will  take  up  the  work  where  iodine 
has  laid  it  down,  and  a  few  repetitions  of  it,  at  intervals  of  five 
days  or  a  week,  will  effect  a  still  further  and  perhaps  a  complete 
reduction  of  the  remaining  hyperplasia. 

There  is  ample  reason  for  believing  that  the  treatment  thus  far 
outlined  would,  in  conjunction  with  a  rigid  regulation  of  the 
patient's  life,  lead  in  much  the  larger  number  of  cases  to  a  prac- 
tically complete  cure  of  the  chronic  rhinitis  and  the  resorption  of 
the  hyperplasia  that  has  attended  it.  Unfortunately,  however,  it 
is  rather  a  small  minority  of  these  patients  who  will  be  found 
willing  to  walk  a  hygienic  chalk-line  for  a  sufficiently  long  time 
to  permit  of  their  disease  being  cured.  They  may  stick  to  it 
pretty  bravely  for  the  first  two  or  three  weeks,  but  as  their  nasal 
discomfort  lessens  their  steps  too  often  become  uncertain  and  less 
firm,  and  then  an  opportune  temptation  only  is  needed  to  beguile 
them  into  some  dietetic,  alcoholic,  or  venereal  excess  that  will 
be  followed  by  others  and  do  much  to  stay  the  progress  of  their 
recovery.  In  such  cases  as  these,  or  in  others  where  there  are 
circumstances  militating  against  cure,  we  may  be  compelled  to 
forsake  conservative  and  to  adopt  more  radical  measures.  These 
latter  include  cauterization,  the  snare,  and  on  rare  occasions 
turbinotomy  or  turbinectomy. 

Of  the  several  cauterants  my  personal  preference  is  for 
chromic  acid.  It  seems  to  be  the  best  of  the  chemical  caustics, 
and  over  the  galvanocautery  it  possesses  several  points  of  supe- 
riority. Its  ease  of  application,  the  trifling  amount  of  inflamma- 
tory reaction  occasioned  by  it,  its  inoffensiveness  to  the  patient — 
there  being  neither  the  startling  hiss  nor  the  odor  of  burning 
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flesh,  and  finally  the  fact  that  its  employment  requires  no  elab- 
orate or  expensive  apparatus  as  does  the  galvanocautery—  are  all 
features  that  are  greatly  in  its  favor.  The  preparation  of  the 
nose  and  the  mode  of  applying  the  acid  are  as  follows  :  The  nose 
is  thoroughly  sprayed  with  the  alkaline  wash  and  freed  from  all 
secretion.  The  turbinate  to  be  attacked  is  ansesthetized  with  a  6 
per  cent,  solution  of  cocaine.  This  strength  is  ample.  It  is  not 
sprayed  into  the  nasal  fossa,  nor  are  pledgets  of  cotton  saturated 
with  it  introduced  within  the  cavity  and  allowed  to  remain  for 
some  time.  Both  of  these  methods  invite  toxaemia,  and  should 
be  discarded.  The  nasal  applicator  with  its  tuft  of  cotton  affords 
us  a  perfectly  efficient  and  as  nearly  as  possible  a  perfectly  safe 
means  of  anaesthetizing  the  mucous  membrane.  By  this  method 
we  can  easily  measure  the  quantity  of  cocaine  used  and  can  limit 
it  pretty  closely  to  the  points  selected  for  cauterization.  It  is 
brushed  over  these  points  several  times  at  short  intervals,  or  it 
may  be  held  steadily  in  contact  with  them  for  a  minute  or  two. 
Four  or  five  minutes  are  allowed  to  elapse  that  the  drug  may 
exert  its  full  effect,  and  the  surface  of  the  mucous  membrane  is 
then  well  dried  with  absorbent  cotton.  This  is  for  the  purpose  of 
preventing  any  solution  and  running  of  the  acid,  such  as  might 
happen  were  it  applied  to  a  wet  surface.  During  the  few  minutes 
we  allow  for  the  cocaine  to  deaden  sensibility  we  will  slightly 
heat  a  probe,  pick  up  two  or  three  small  crystals  of  chromic  acid 
upon  its  tip,  and  then  hold  it  in  the  flame  of  an  alcohol  lamp,  as 
shown  in  the  illustration  (Fig.  33).  As  it  becomes  heated  the 
crystals  melt  and  upon  cooling  form  a  smooth,  firmly  adherent 
bead  upon  its  tip.  With  the  fossa  well  illuminated  and  the  eye 
closely  following  its  course  this  acid  bead  is  now  introduced  into 
the  nose  and,  without  touching  anything,  is  carried  back  about 
two-thirds  of  the  length  of  the  enlarged  turbinate.  Here  it  is 
placed  in  contact  with  the  lower  border  of  the  body,  and  as  it  is 
drawn  outward  the  acid  leaves  a  white  line  in  its  wake.  If  the 
hypertrophy  is  a  large  one  another  line  parallel  to  the  first  may 


INFLAMMATIONS  OF  THE  NASAL  MUCOUS  MEMBRANE.    119 

be  drawn  to  the  inner  side  of  and  above  it  or  perhaps  to  its 
outer  side.  Care  should  be  exercised  in  applying  the  acid  that  it 
be  not  allowed  to  touch  the  mucous  membrane  of  the  floor  or  that 
covering  the  septum.  If  this  accident  occurs  the  two  cauterized 
surfaces  maj  come  subsequently  in  contact  as  a  result  of  the  in- 
flammatory swellings  and  we  may  have  considerable  difficulty  in 
preventing  their  union.  Within  a  half-minute  the  acid  will  have 
penetrated  the  tissue  to  a  sufficient  depth^  and  its  further  action  is 
then  to  be  checked  by  the  neutralizing  eiBfect  of  the  alkaline  spray. 
Following  this  some  of  the  powdered  stearate  of  zinc  with  men- 
thol may  be  insufflated,  the  turbinate  well  covered  with  it,  and 
the  little  operation  is  at  an  end. 

Fig.  8Si. 


The  nose  should  continue  to  be  cleansed  daily  with  the  alkaline 
spray,  but  it  should  not  be  blown  too  vigorously,  and  the  slough 
caused  by  the  acid  should  be  allowed  to  remain  until  it  loosens 
and  comes  away  spontaneously.  This  will  usually  occur  in  from 
five  to  eight  days,  but  contraction  of  the  cauterized  tissue  will 
continue  for  several  days  longer.  If,  therefore,  it  be  proposed  to 
repeat  the  application  two  weeks  at  least  should  be  allowed  to 
elapse  from  the  date  of  its  first  use. 

I  have  already  intimated  ray  dislike  of  the  galvanocautery,  but 
for  those  who  may  wish  to  use  it  I  give  here  a  method  by  which 
its  objectionable  features  and  possible  ill-effects  may  be  minim- 
ized.    The  preliminary  preparation  of  the  nose  is  precisely  similar 
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to  that  for  the  chromic  acid — the  cleansing,  cocaiuization,  and 
drying  of  the  niiicous  membrane.  The  removal  of  moisture  in 
this  case  is  for  the  purpose  of  preventing  a  sudden  evolution  of 
steam  by  the  hot  electrode  that  might  scald  the  neighboring  struc- 
tures. During  its  introduction  within  the  nose  the  electrode  is 
kept  cold  until  it  reaches  the  furthest  point  that  is  to  share  in  the 
burning.  The  blade  is  then  placed  in  light  contact  with  the 
mucous  membrane,  the  circuit  completed,  and  as  the  platinum  tip 
reddens  it  is  drawn  forward  toward  the  anterior  extremity  of  the 
turbinate.  No  pressure  is  to  be  used,  and  the  deep  ditch  that  was 
once  thought  the  proper  mark  for  this  instrument  to  leave  should 
never  be  inflicted.  The  after-dressing  is  the  same  as  for  the 
chemical  cauterant,  and  here  also  the  ensuing  slough  should  be 
allowed  to  remain  until  it  loosens  and  is  expelled  in  the  natural 
course  of  events.  A  repetition  or  two  of  this  superficial  cauter- 
ization should  efiFect  a  very  considerable  and  possibly  quite  suffi- 
cient reduction  in  size  of  the  enlarged  turbinate.  If,  however, 
the  hypertrophy  is  of  extreme  degree  and  involves  the  whole  tur- 
binated body  rather  evenly  the  better  way  to  use  the  cautery  is 
this  :  After  cocainization  and  application  of  the  suprarenal  solu- 
tion a  slight  incision  is  made  in  the  anterior  extremity  of  the 
turbinate.  A  blunt  probe  is  inserted  in  this  and  pushed  down  to 
and  for  some  distance  along  the  bony  framework.  Upon  the 
withdrawal  of  this  an  electrode  with  a  long  slender  tip  is  pushed 
to  the  end  of  the  ready-made  path,  and  as  it  is  heated  and  slowly 
withdrawn  it  is  kept  in  close  contact  with  the  mucoperiosteum 
covering  the  bone.  This  method  of  cauterizing  lias  the  advantage 
of  leaving  no  line  or  band  of  cicatricial  tissue  upon  the  surface  of 
the  mucous  membrane,  and  that  which  is  created  lies  so  deep 
within  the  submucous  layer  that  the  glands  are  not  implicated  to 
any  extent  and  the  secretory  function  of  the  membrane  is  unim- 
paired. 

Middle    Turbinated    Body.      The   anatomical    relations   of   the 
middle  turbinated  body,  its  usually  active  participation   in  the 
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diseases  of  the  general  nasal  cavity,  and  the  special  and  indeed 
characteristic  symptoms  that  are  apt  to  accompany  its  pathological 
conditions  combine  to  give  it  a  clinical  importance  that  entitles 
it  to  some  separate  consideration.  Disregarding  for  a  time  those 
diseases  which  involve  its  necrosis  and  more  or  less  extensive 
destruction,  reference  will  only  be  made  here  to  its  enlargement, 
the  causes  which  lead  to  this  and  certain  of  its  efiFects.  The 
abnormally  large  size  of  the  middle  turbinate  may  in  the  first 
place  be  congenital,  or  it  may  be  due  to  postnatal  disease.  An 
osteophytic  periostitis,  a  rarefying  osteitis,  a  cyst,  or  finally  an 
abscess  of  the  bone  may  severally  be  responsible  for  an  increase 
in  its  bulk.  Disease  of  the  enveloping  mucous  membrane  may 
consist  of  a  simple  hyperplasia — the  degree  of  which  may  vary 
within  wide  limits — or  the  condition  may  be  one  of  mucoid 
hypertrophy,  so-called,  or  of  polypoid  degeneration.  The  diag- 
nosis bet^veen  disease  of  the  bone  and  of  the  mucous  membrane  is 
not  usually  a  matter  of  any  difficulty.  A  little  experience  will 
enable  us  to  decide  almost  by  the  use  of  the  probe  alone  what  it  is 
that  confronts  us.  Cocaine  or  the  adrenalin  solution  may  be  of 
some  little  assistance,  but  they  are  not  essential.  When  the  bone 
is  at  fault  the  mucous  membrane  is  usually  stretched  and  thinned 
over  the  tumor,  and  the  surface  of  this  is  apt  to  be  rather  smooth 
and  not  irregular.  The  probe  will  discover  the  unyielding  char- 
acter of  the  enlargement.  In  affections  of  the  raucous  membrane, 
on  the  other  hand,  the  whole  appearance  of  the  growth  is  different. 
It  is  of  much  deeper  color  in  hyperplasia,  there  is  a  suggestion 
of  cedema  or  translucency  in  mucoid  hypertrophy,  and  in  polypoid 
degeneration  a  roughened,  papillomatous  surface.  In  each  of  these 
alterations  the  probe  will  easily  indent  the  mass  and  show  also 
that  it  has  considerable  mobility.  The  features  which  emphasize 
the  importance  and  at  times  the  gravity  of  middle  turbinate 
enlargement  are  the  very  limited  space  that  it  has  at  its  disposal 
for  any  increase  of  size  and  the  consequent  mechanical  difficulties 
which   attend   any  encroachment   upon    this  space.     It  is  some 
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abnormality  of  this  body  that  is  responsible  for  most  of  the  reflex 
phenomena  referred  to  the  nose,  and  this  is  because  even  moderate 
engorgement  of  it  when  it  is  oversize  is  apt  to  bring  it  in  contact 
either  with  the  septum  or  the  outer  wall  of  the  nose,  very  often 
both,  and  to  give  rise  to  the  pressure  symptoms  that  manifest 
themselves  in  such  a  variety  of  ways  and  in  such  unlooked-for 
localities. 

Besides  occasioning  the  many  symptoms  of  actual  ner\'^e 
pi'essure,  enlargement  of  this  turbinate  will  obstruct  drainage 
from  the  superior  meatus,  and  if  of  sufficient  degree  will  simi- 
larly obstruct  the  outlets  of  the  accessory  sinuses.  I  need  not 
detail  the  serious  results  that  may  follow  occlusion  of  these 
passages.  There  is  no  symptom  that  is  more  commonly  asso- 
ciated with  middle  turbinate  enlargement  than  headache.  Of 
course,  occasional  transient  headache  may  accompany  a  merely 
temporary  engorgement  of  the  body,  of  inflammatory  or  vaso- 
motor origin,  sufficient  to  bring  it  in  contact  with  its  neighboring 
unyielding  walls ;  but  if  the  ache  be  persistent,  with  nothing  but 
brief  remissions  from  time  to  time,  we  are  apt  to  find  a  perma- 
nent general  enlargement  of  the  body,  including  perhaps  both 
the  bone  and  its  enveloping  mucous  membrane.  The  type  of 
pain  is  that  commonly  termed  neuralgic,  and  in  slightly  the 
larger  number  of  cases  it  is  unilateral.  Much  stress  has  been 
laid  upon  the  diagnostic  value  of  cocaine  in  these  cases,  it  being 
stated  that  the  headache  is  promptly  relieved  by  the  local  applica- 
tion of  this  drug.  It  may  or  may  not  be,  but  the  nasal  condition 
is  not  to  be  excluded  as  the  possible  origin  of  the  headache  should 
cocaine  fail  to  afford  relief. 

Reference  will  be  made  in  the  article  upon  hay  fever  to  the 
great  frequency  with  which  some  abnormality  of  the  middle  tur- 
binate forms  the  nasal  etiological  factor  in  this  disease.  In 
asthma  also  so  often  is  the  condition  of  the  nose  and  particularly 
of  the  middle  turbinate  to  be  justly  suspected  of  causing  the  bron- 
chial spasm  that  no  examination  of  an  asthmatic  can  be  regarded 
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as  complete  until  the  Dose  has  been  thoroughly  investigated. 
Happily  it  is  becoming  less  common,  though  it  still  happens 
much  too  often,  for  the  general  physician  to  exhaust  all  his 
remedies  in  a  vain  attempt  to  cure  this  disease  before  asking  the 
rliinologist  to  ascertain  if  there  be  any  nasal  cause  for  it.  In 
very  many  instances  the  removal  of  polyps,  middle  turbinate 
hypertrophies,  and  septal  deflections  and  spurs  lias  been  followed 
by  almost  magical  cure  after  months  have  been  wasted  upon  an 
utterly  ineffectual  use  of  drugs.  I  need  scarcely  add  to  the  fore- 
going list  of  effects  that  are  apt  to  follow  enlargement  of  the 
middle  turbinate  the  fact  that  the  sense  of  smell  will  almost 
always  suffer  more  or  less  impairment. 

In  the  treatment  of  these  affections  of  the  middle  turbinate  we 
may  use  chromic  acid,  the  snare,  a  guarded  trephine,  or  some 
form  of  cutting  or  crushing  forceps.  Owing  to  the  proximity  of 
the  structure  to  the  intracmnial  contents,  and  in  view  of  the  free 
venous  and  lymphatic  communication  between  them,  the  use  of 
the  galvanocautery  is  prohibted.  The  inflammation  following  its 
employment  is  often  too  severe  to  make  its  use  safe  in  this  situa- 
tion. Chromic  acid,  however,  will  prove  entirely  satisfactory  for 
all  of  the  mucous  membrane  hyperplasias  of  ordinary  size  and 
consistence,  while  for  the  larger  mucoid  hypertrophies  or  for 
the  condition  know  n  as  polypoid  degeneration  the  cold-wire  snare 
is  eminently  safe  and  effective. 

When,  however,  the  osseous  portion  of  this  turbinate  is  dis- 
eased we  must  resort  to  something  more  formidable  in  the  way 
of  an  operation.  Turbinotomy  is  not  only  a  perfectly  justifiable 
operation  for  this  condition,  but  it  is  the  only  one  that  will  afford 
complete  and  permanent  relief.  It  must  be  extensive  enough  to 
remove  every  possible  source  of  intranasal  pressure.  This  may 
be  accomplished  by  a  guarded  trephine  or  drill,  or  equally  well 
by  a  pair  of  slender  but  strong  cutting  forceps.  With  the  aid 
of  a  6  or  8  per  cent,  solution  of  cocaine,  followed  by  the  1  to  4000 
adrenalin  solution,  both  pain  and  hemorrhage  are  minimized  and 
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the  diiBculties  of  the  operation  greatly  modified.  After  it  is  com- 
pleted the  fossa  is  thoroughly  cleansed  and  the  upper  portion  of 
it  then  lightly  packed  with  nosophen  or  other  antiseptic  gauze. 
At  the  end  of  twenty-four  hours  this  may  be  removed  and  the 
cavity  afterward  cleansed  daily  and  insufflated  with  one  of  the 
numerous  substitutes  for  iodoform. 

In  conclusion,  a  few  words  concerning  the  posterior  hyper- 
trophies of  the  inferior  turbinated  body.  Meeting  with  no 
resistance  to  their  growth  backward  into  the  postnasal  space 
the  size  attained  by  hypertrophies  in  this  situation  is  sometimes 
enormous.  They  rest  upon  the  upper  surface  of  the  velum,  and 
may  interfere  very  seriously  with  its  freedom  of  movement. 
They  may  exert  sufficient  backward  pressure  upon  the  anterior 
lip  of  the  Eustachian  tubal  orifice  to  interfere  with  the  ventila- 
tion of  the  middle  ear,  and  finally,  by  obstructing  one  or  both 
nasal  fossae,  they  will  give  rise  to  all  the  effects  which  attend  this 
condition.  With  the  aid  of  the  postrhinal  mirror  they  are  not 
at  all  difficult  of  recognition.  They  are  usually  rather  dark  in 
color,  a  deep  pink  or  purple,  and  the  surface  is  commonly  rough- 
ened or  granular.  If  they  are  of  more  than  ordinary  size  they 
may  even  be  lobulated,  and  when  double  may  meet  in  the  middle 
line  and  quite  conceal  the  septum.  They  are  rather  firm  in  con- 
sistence, and  the  finger-tip  introduced  through  the  mouth  into  the 
nasopharynx  will  locate  the  gro\vth  and  its  attachment  without 
much  danger  of  error.  In  a  nose  of  average  capacity  they  can 
also  be  seen  perfectly  well  by  anterior  rhinoscopy  if  the  portion 
of  the  turbinate  anterior  to  them  be  reduced  by  cocaine. 

These  posterior  hypertrophies  are  not  only  obstructive,  but  are 
capable  of  producing  so  many  other  annoying  symptoms  con- 
nected with  the  ears,  the  quality  of  the  voice,  and  the  character 
and  quantity  of  secretion,  that  there  is  no  difference  of  opinion  as 
to  the  necessity  for  their  removal.  They  are  usually  too  large 
to  be  reduced  within  any  reasonable  time  by  caustics.  Of  the 
surgical  measures  employed  the  cold-wire  snare  is  probably  the 
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best.  The  Jarvis  instrument  I  have  always  found  perfectly  satis- 
fcietory.  Preliminary  to  its  introduction  into  the  nose  the  cavity 
is  well  cocainized  anterior  to  the  growth,  so  that  we  will  obtain 
not  only  a  good  view  of  but  a  clear  approach  to  it.  A  loop 
of  wire  sufficiently  large  to  readily  slip  over  the  tumor  is 
provided,  and  this  may  be  kept  partly  drawn  within  the  canula 
until  it  reaches  the  posterior  nares.  Being  then  thrust  out  to  its 
full  size  a  little  patience  and  manipulative  skill  will  rarely  fail  to 
ensnare  the  tumor.  If  there  should  be  any  difficulty,  however, 
the  position  and  movement  of  the  loop  may  be  watched  and 
guided  by  means  of  the  postnasal  mirror,  and  the  use  of  this 
instrument  will  be  facilitated  also  by  employing,  in  addition,  a 
palate-retractor.  Instead  of  these  we  may  introduce  the  index 
finger  of  the  disengaged  hand  into  the  nasopharynx  and  push  the 
loop  into  position  with  it.  Having  encircled  it  securely  it  will 
be  prudent,  in  view  of  the  size  and  vascularity  of  the  growth,  to 
tighten  the  snare  and  sever  the  tissues  very  slowly.  Hemorrhage 
is  not  apt  to  be  at  all  serious,  but  it  may  be  very  troublesome  and 
may  be  largely  avoided  by  this  slow  division  of  the  vessels. 
Twenty  or  thirty  minutes  will  not  be  too  long  a  time  to  allow  for 
this  purpose.  Upon  the  completion  of  the  operation  equal  parts 
of  antipyrine  and  boric  acid,  the  former  for  its  hsemostatic 
^flFect,  may  be  insufflated  upon  the  base  of  the  growth,  and  this 
followed  by  an  oily  solution  of  antiseptics,  such  as  that  of  Doug- 
las. During  cicatrization  the  nose  is  to  be  cleansed  daily,  but 
should  not  be  blown  too  vigorously. 

The  incandescent  instead  of  the  cold  wire  may  be  used  for 
snaring  these  growths,  but  it  has  several  objections  that  the  latter 
has  not.  It  requires  greater  experience  for  its  safe  and  successful 
employment ;  it  is  more  expensive  in  the  equipment  that  is  neces- 
sary ;  cicatrization,  owing  to  more  extensive  traumatism  of  the 
surrounding  tissues,  is  not  as  rapid,  and  finally  there  is  greater 
danger  of  extension  of  inflammation  to  neighboring  structures, 
particularly  the  tube  and  middle  ear. 
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3.  Atrophic  BhinitiB. 

Theory  has  outdone  itself  in  its  efiForts  to  satisfactorily  explain 
the  origin  of  this  disease.  So  many  more  or  less  opposing 
theories  have  been  advanced  by  different  observers  that  if  they 
were  all  impartially  given  the  student  could  not  but  wonder  at 
and  be  puzzled  by  such  a  diversity  of  opinion.  The  disease  has 
been  attributed  to  certain  peculiarities  of  conformation  of  the 
skull^  involving  principally  the  shape  of  the  jaw  and  hard  palate 
and  the  dimensions  of  the  nasal  chambers.  These  are  found  in 
the  broad  or  flat  type  of  face,  that  in  which  the  nasal  bridge  is 
wide  and  without  prominence,  and  in  which  it  is  usual  to  have  a 
distended  and  somewhat  upward  and  forward  presenting  nostril. 
These  anatomical  peculiarities  affect  adversely  the  secretory  pro- 
cesses within  the  nose  by  permitting  the  passage  of  an  abnormally 
large  quantity  of  air,  and  so  quickening  the  evaporation  of  the 
fluid  portion  of  the  nasal  mucus  that  the  remainder  thickens  and 
perhaps  dries  before  it  can  be  removed  by  the  action  of  the 
epithelial  cilise.  There  is  indeed  almost  invariably  associated 
with  these  conditions  a  metamorphosis  of  the  epithelium  from  the 
ciliated  columnar  to  the  flat  squamous  cell.  As  to  just  when  this 
alteration  occurs,  however,  whether  early  or  late  in  the  disease^ 
whether,  in  other  words,  it  is  less  a  cause  than  an  effect,  we  are 
unable  as  yet  to  speak  positively. 

There  have  been  repeated  attempts  by  some  few  investigators 
to  prove  the  dependence  of  the  disease  upon  a  specific  micro- 
organism ;  but  these  cannot,  I  think,  be  said  to  have  been  success- 
ful. To  be  sure,  we  mav  not  denv  that  the  bacillus  mucosus 
ozsena  is  invariably  present,  hut  we  are  far  from  admitting  at  the 
same  time  that  its  etiological  relationship  to  the  disease  is  thus 
clearly  proven.  The  conditions  attending  degenerative  and  atro- 
phic processes  within  the  nose  are  certainly  such  as  to  invite  the 
presence  of  pathogenic  bacteria,  and  these  latter  seem  much  more 
likely  to  be  dependent  upon  rather  than  provocative  of  the  former.. 
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It  is  believed  by  probably  a  large  number  that  atrophic  rhinitis 
is  but  a  late  stage  of  the  hypertrophic  form.  This  theory  has 
been  presented  very  plausibly  and  advocated  quite  earnestly,  but 
we  have  been  vouchsafed  no  explanation  of  those  cases,  and 
their  name  is  legion,  which  have  undoubtedly  been  atrophic  from 
the  beginning. 

Chronic  suppurative  disease  of  one  or  more  of  the  accessory 
sinuses  has  been  brought  forward  as  a  frequent  if  not  an  in- 
variable precedent  of  atrophic  rhinitis,  but  the  previous  or  even 
coexistence  of  sinus  disease  too  often  fails  of  demonstration  to 
enable  us  to  accept  this  theory. 

My  own  experience  strongly  inclines  me  to  believe  with  Bos- 
worth  that  this  disease  is  an  outcome  of  the  purulent  rhinitis  of 
childhood.  The  epithelial  instability  of  early  age,  its  rapid  pro- 
liferation and  desquamation  during  inflammatory  disturbance,  the 
proneness  of  catarrhal  processes  to  become  chronic,  to  attack  the 
glandular  as  well  as  the  superficial  epithelium,  and  to  eventuate 
in  the  serious  crippling  if  not  destruction  of  the  glands,  are  quite 
enough  to  precipitate  the  other  pathological  events  that  mark  the 
establishment  and  progress  of  atrophic  rhinitis. 

There  are  certain  factors  of  a  systemic  or  constitutional  nature 
that  undoubtedly  strongly  favor  the  birth  of  this  disease,  and 
which  subsequently  make  it  resistant  to  any  treatment  directed  to 
its  cure.  A  tubercular,  syphilitic,  or  strumous  taint  will  exert 
quite  a  marked  influence  of  this  kind,  and  an  ansemic  condition  or 
one  of  generally  lowered  nutrition  will  have  a  similar  if  less 
noticeable  efiFect. 

We  must  refer,  in  .conclusion,  to  the  frequency  with  which  bad 
hygienic  conditions  are  associated  with  this  disease.  We  cannot 
consider  them  as  causative  in  themselves,  but  the  fact  that  the 
disease  is  restrained  and  ameliorated  by  improvement  in  the 
patient's  surroundings  and  by  correcting  any  faults  in  his  mode 
of  life  are  enough  to  make  it  apparent  that  these  matters  may  play 
8pra,e  part  in  its  etiology. 
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Ssrmptomatology.  Of  the  symptoms,  that  which  is  most 
prominent,  most  aggressive,  and  which  is  responsible  for  the  dis- 
ease being  widely  known  by  the  name  of  this  symptom  is  the 
odor.  Ozsena  is  the  term  for  tiiis,  and  its  use  should  be  strictly 
limited  to  its  limited  meaning.  To  refer  to  the  disease  as  a  whole 
by  this  word  is  inaccurate  and  slovenly.  We  have  not  yet  suc- 
ceeded in  discovering  the  source  of  the  odor.  Whether  it  be  due 
simply  to  the  decomposition  of  the  organic  material  within  the 
nose,  or  to  the  presence  of  the  bacillus  foetidus,  is  still  a  matter  of 
<5onjecture  and  individual  opinion.  There  is  no  dispute,  how- 
ever, as  to  the  intensely  offensive  character  of  this  odor.  In  the 
worst  cases  it  is  positively  sickening,  and  wholly  baffles  descrip- 
tion. Fortunately  for  the  patient,  however,  in  cases  of  any  stand- 
ing, anosmia  is  usually  complete,  so  that  it  is  not  he  but  those 
with  whom  he  comes  in  contact  who  suffer  most  from  this  fetor. 

The  other  notable  symptoms  are  the  crust  formation,  the  fre- 
quent obstruction  of  the  nose  by  these  crusts  and  the  consequent 
resort  to  mouth-breathing,  the  inevitable  dryness  and  irritability 
of  the  pharynx  and  larynx,  with  ensuing  hoarseness  and  perhaps 
dry  cough,  some  dull  headache,  and  a  much  diminished  intellectual 
activity.  Gastric  disturbance  is  not  at  all  uncommon,  and  a  gen- 
erally lowered  vitality,  though  not  the  rule,  is  observed  in  a  cer- 
tain proportion  of  cases.  Inspection  of  the  nasal  chambers  reveals 
the  tissue  change  that  gives  the  disease  its  name.  The  mucous 
membrane  enveloping  the  turbinated  bones,  as  well  as  that  cover- 
ing the  septum  and  the  floor  of  the  nose  is  seen  to  be  shrunken, 
thinned,  and  more  or  less  tightly  drawn  over  the  underlying 
structures.  Instead  of  being  soft  and  yielding  to  the  touch  of  the 
probe,  it  is  tough  and  often  insensitive.  These  alterations  are 
usually  only  to  be  perceived  after  the  cavities  have  been  freed 
from  the  masses  of  dried  mucus  that  commonly  fill  them.  The 
crusts  are  generally  very  large,  and  often  form  complete  casts  of 
the  fossae.  Their  removal  is  accompanied  by  a  sudden  intensifi- 
cation of  the  stench  for  which  the  disease  is  famous,  and  beneath 
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them  is  usuallj  found  a  film  of  semifluid  pus.  Grenuine  ulcera- 
tion is  never  present  Some  small  superficial  erosions  may  at 
times  be  discovered,  but  even  these  are  the  result  of  accident 
(picking  of  the  nose,  violent  expulsion  of  the  crusts,  etc.),  and  are 
not  a  part  of  the  disease  proper.  When  the  cleansing  of  the  nose 
has  been  completed  the  abnormal  spaciousness  of  the  fossae 
becomes  apparent.  In  the  more  advanced  cases,  owing  to  the 
atrophy  not  only  of  the  mucous  membrane,  but  of  the  turbinated 
bones  themselves,  the  t>vo  nasal  chambers  may  be  found  with 
almost  smooth  walls,  the  normal  scroll-like  projections  of  the 
turbinates  entirely  absent,  so  that  we  have  an  unobstructed  view 
of  the  postnasal  cavity  and  can  look  into  the  Eustachian  tubal 
openings  without  hindrance. 

Pathology.  Whether  or  not  it  is  causative  of  the  subsequent 
sclerosis  and  atrophy  of  the  mucous  membrane,  is  a  question  that 
demands  further  study,  but  it  is  a  rule  with  few  exceptions  that 
the  atrophic  process  that  characterizes  this  disease  is  preceded  for 
many  months,  perhaps  even  several  years,  by  a  chronic  purulent 
catarrh.  Instead  of  remaining  limited  to  the  surface,  this  invades 
the  glands,  the  epithelium  of  which  undergoes  consecutively 
cloudy  swelling,  granular  and  perhaps  fatty  metamorphosis,  and 
is  cast  off  with  greatly  increased  rapidity.  The  quality  of*  their 
secretion  is  naturally  altered  by  these  retrograde  clianges  and  is 
shown  in  its  increased  viscidity  and  tendency  to  rapid  inspL9sation. 
The  gradual  alteration  in  type  of  the  epithelium  thrr>ughout  the 
whole  cavity  has  been  spoken  of — its  change  frr>m  the  criluninar 
to  the  flat  squamous  celL 

This  purulent  catarrh  is  aooom[>anied  by  the  fomiaiion  of 
more  or  less  inflammatory  tissue  in  the  deeper  lay^T*  of  tlm  ru'-m- 
brane,  and  subsequent  contraction  of  thi?  ^eriou^ly  ini^^rf^re-j  with 
nutrition  and  ushers  in  the  Jiclerotic  change  whioli  -^^Xiuer  or  later 
becomes  apparent.  TTiis  is  attend«l  by  a  gr^:Sit  le?M*,'riiiig  or  com- 
plete suspension  of  glandular  activity.  A.-i  the  di^^ja-:^.'  pr^Ter^r^^ 
the  simple  atrophy  of  the  tissue  elemenL->  L?  f^uccee>fl'r<i  \*y  <i«';(en- 
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erative  changes,  the  cells  undergoing  cloudy  or  granular  change, 
or  fatty  metamorphosis.  As  the  result  of  a  rarefying  osteitis,  the 
bones  also  may  exhibit  more  or  less  diminution  in  size,  and  at 
times  almost  Avholly  disappear. 

Diagnosis.  The  history,  symptoms,  and  objective  alterations 
that  eliaracteri/^  this  disease  are  so  distinct,  so  unique,  that  the 
danger  of  diagnostic  error  seems  almost  infinitesimal.  Previous 
to  cleansing  of  tlie  nose  we  may  entertain  the  suspicion  of  nasal 
syphilis,  but  as  soon  as  the  fossse  are  emptier!  of  all  foreign 
material  we  will  discover  in  syphilitic  rhinitis,  not  a  shrinkage 
ami  atrophy  of  the  tissues,  but  a  gummatous  infiltration  of  them, 
and,  at  a  later  stage,  more  or  less  extensive  ulceration.  This  is 
usually  accompanicKl  by  some  liltle  hemorrhage,  and  the  crusts 
and  fragments  of  necrosed  tissue  are,  therefore,  apt  lo  be  <!!irli 
and  blackish,  instead  of  the  greenish -yellow  color  that  distin- 
guishes the  dried  secretions  of  atrophic  rhinitis.  A  little  exjwri- 
euce  with  these  two  diseases  will  also  enable  one  to  detect  an 
almost  diagnostic  difference  in  the  odor  attending  each.  As 
regards  o£Eensi\-eness,  there  is  perhaps  nothing  to  choose  between 
them,  but  there  is  an  indescribable  something  in  the  fetor  of 
syphilitic  necrosis  that  usually  enables  the  rbinoli^ist  to  recognize 
this  disease  even  previous  to  an  ocular  inspection. 

Principally  from  a  therapeutic  point  of  view  it  is  extremely 
desirable  and  important  that  the  student  shall  not  confound  a 
simple  dry  rhinitis,  or,  agaiu,  a  condition  termed  by  Macdonald 
"  vascular  colIajMie,"  with  true  atrophic  rhinitis.  In  a  ltmite<l 
number  of  cases  we  find  the  nasal  mucous  membrane  deeply  con- 
gestwl  and  more  or  less  swollen,  but  very  dry.  There  may  be  a 
few  Hakes  of  inspissated  mucus  upon  the  septal  cartilage  or  upon 
the  anterior  extremity  of  the  middle  turbinate,  hut  there  is  no 
accumulation  at  all  comparable  to  that  which  is  common  lu 
atrophic  rhinitis.  There  is,  of  course,  no  odor  associated  with  the 
simple  dry  rhinitis,  but  there  may  be  a  little  epistaxis  occasionally 
provoked  by  vigorous  blowing  of  the  nose  or  by  forcibly  remov- 
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ing  from  the  septam  the  little  flakes  of  dry  mucus  that  collect 
there.  This  type  of  inflammation  is  not  uncommon  in  chronic 
alcoholics,  in  those  who  use  tobacco  to  excess,  and  in  those  who 
are  guilty  of  sexual  intemperance.  It  is,  therefore,  found  almost 
exclusively  in  adults,  and,  beyond  the  mere  scantiness  of  secretion, 
no  analogy  can  be  drawn  between  this  condition  and  that  of  true 
atrophy. 

As  to  the  condition  described  as  '^vascular  collapse,"  it  is 
simply  testimony  offered  by  the  nasal  mucous  membrane  concern- 
ing a  general  state.  It  is  not  a  rhinitis,  there  are  no  inflamma- 
tory phenomena,  and  those  in  whom  it  is  found  are  not  subject  to 
the  frequent  acute  coryzas  that  occur  in  atrophic  rhinitis.  It  is 
simply  the  expression  of  a  general  anaemia,  of  a  state  of  profound 
malnutrition  which  is  displayed  with  marked  distinctness  in  the 
pituitary  membrane.  The  appearances  are  such  as  would  natur- 
ally be  expected  to  accompany  such  a  condition.  The  membrane 
exhibits  varying  shades  of  pallor,  the  turbinated  bodies  liave  lost 
their  prominence  and  are  more  or  less  completely  collapsed,  and 
this  ischsemia  of  the  tissues  leads  perforce  to  functional  inactivity 
of  the  glands  and  to  the  dr^'ness  the  inexperienced  observer  may 
regard  as  indicating  atrophic  change.  The  membrane,  however, 
although  shrunken  and  almost  empty  of  blood,  is  nut  thinned  and 
stretched  over  the  underlying  bone  as  in  atrophic  rhinitis,  and  the 
turbinated  bones  themselves  retain  their  natural  contour  and  show 
no  diminution  in  size.  In  atrophic  disease  of  any  standing,  how- 
ever, the  bones  will  be  noticeably  reduced  in  tlieir  dimensions, 
and  the  enveloping  membrane  is  not  infrequently  (he  seat  of  an 
irritative  hypersemia  which  the  crusts  and  niucopunilent  secretion 
do  much  to  maintain.  The  broad  and  seemingly  flattened  nose 
with  wide,  uptilted  nostrils  that  is  typical  of  atrophic  rhinitis  is 
not  found  in  association  with  simple  vascular  collapse,  and,  oddly 
enough,  the  general  health  of  the  victim  of  atrophic  disease  is 
to  all  appearances  fairly  good  while  that  of  the  sufferer  from 
vascular  collapse  is  as  evidently  impaired. 
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Before  leaving  this  subject,  it  may  be  well  to  take  this  oppor- 
tunity of  pointing  out  the  different  therapeusis  of  the  two  dis- 
eases. In  atrophic  rhinitis  all  our  energies  are  directed  to  the 
treatment  of  the  local  condition,  whereas  vascular  collapse,  being 
but  the  evidence  of  a  systemic  state,  we  will  treat  this  latter  most 
attentively  and  confine  our  treatment  of  the  nasal  condition 
simply  to  cleansing  washes  and  protective  oils. 

There  is  a  bare  possibility,  perhaps,  that  chronic  suppurative 
inflammation  of  one  or  other  of  the  accessory  cavities  may  be  con- 
fused with  atrophic  rhinitis.  In  disease  of  these  sinuses,  how- 
ever, the  discharge  is  commonly  unilateral,  there  is  no  crust 
formation  as  a  rule,  the  olfactory  sense  is  but  slightly  if  at  all 
impaired,  and,  consequently,  and  in  contradistinction  to  atrophic 
rhinitis,  the  patient  himself  is  more  keenly  sensible  of  the  mild 
fetor  associated  with  this  disease  than  are  his  associates.  The 
history  of  the  chronic  sinusitis  is  also  of  decided  diagnostic 
value. 

Prognosis.  The  prospect  of  cure  is  dark  or  bright  in  propor- 
tion to  the  stage  of  the  disease,  to  the  degree  of  atrophy  and 
degeneration  of  the  tissues,  to  the  constitutional  vigor  of  the 
patient,  and  to  his  energy  in  seconding  the  efforts  of  the  physi- 
cian to  limit  crust  formation.  While  it  is  extremely  seldom  that 
we  may  hope  for  a  veritable  cure  of  this  disease,  yet  we  are  often 
agreeably  surprised  by  the  closeness  with  which  we  can  approach 
such  a  result.  So  nearly  can  we  attain  this,  indeed,  that  in  prob- 
ably a  majority  of  cases  nothing  will  be  lacking  a  complete  cure 
but  the  actual  regeneration  of  tissues  that  have  atrophied  past 
redemption. 

Treatment.  The  very  keystone  of  success  in  the  treatment  of 
this  disease  consists  in  the  thoroughness  with  which  any  plan  of 
treatment  is  carried  out.  The  simplest  methods  may  conquer 
the  disease  if  rigidly  observed,  the  most  elaborate  may  feil  if  the 
physician  or  patient  be  indifferent  or  neglectful.  There  are  really 
but  two  indications  to  be  met — the  first,  to  obtain  and  maintain 
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as  nearly  as  possible  perfect  cleanliness  of  the  nasal  passages  ;  the 
second,  to  improve  the  nutrition  of  the  starved  and  wasting  tis- 
sues. If  the  first  of  these  indications  be  fulfilled  there  will  be  a 
more  or  Jess  complete  disappearance  of  the  stench,  the  most  objec- 
tionable symptom  of  the  disease,  and  in  proportion  as  we  satisfy 
the  second  there  will  be  increased  glandular  action,  return  of 
normal  color  and  moisture  to  the  lining  membrane,  and  a  rapid 
diminution  of  crust  formation. 

To  secure  cleanliness  of  the  fossae  we  may  adopt  one  or  more 
of  a  variety  of  methods.  If  we  restrict  ourselves  to  the  use  of 
washes  they  may  be  applied  in  the  form  of  a  fine  or  coarse  spray, 
by  means  of  a  douche  or  syringe,  or  they  may  be  simply  sniffed 
into  the  nose  from  the  palm  of  the  hand.  The  quantity  of  wash 
necessary  to  effect  its  purpose  is  usually  so  great  in  this  disease, 
that  if  the  Dobell  solution  or  any  of  the  alkaline  tablets  that  sub- 
stitute it  be  used  the  item  of  expense  will  become  quite  an  impor- 
tant and  at  times  a  serious  one.  We  will  gain  in  economy,  there- 
fore, and  lose  nothing  in  practical  efficiency  if  instead  of  these 
comparatively  costly  solutions  we  employ  the  normal  salt  solu- 
tion. A  teaspoonful  of  table-salt  is  dissolved  in  a  pint  of  warm 
water  and  used  by  one  of  the  methods  above  mentioned.  The  fine 
or  coarse  spray,  however,  will  do  little  more  tha<|  merely  moisten 
the  incrusted  contents  of  the  fossae,  and  the  most  violent  subse- 
quent blowing  of  the  nose  will  usually  fail  to  expel  them.  The 
spray,  therefore,  is  practically  useless  here,  and  we  must  resort  to 
something  more  forcible.  The  dangers  of  the  douche,  with  refer- 
ence to  the  possibility  of  its  flooding  the  middle  ear,  have  been  so 
repeatedly  explained  and  firmly  established  by  an  almost  count- 
less number  of  recorded  cases  of  injury  to  this  organ  that  I  men- 
tion this  method  only  to  condemn  it.  Even  were  its  use  confined' 
to  our  own  offices  there  would  still  be  no  necessity  and  no  excuse  I 
for  taking  the  risk  that  its  employment  involves.  It  will  be* 
prudent  to  make  it  a  rule  to  explicitly  forbid  any  resort  to  it  by| 
our  patients.     In  place  of  the  douche  we  may  use  with  much 
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greater  safety  and  equal  efficiency  some  form  of  syringe.  There  is 
none  better  than  the  soft  rubber-ball  model,  shown  in  the  illustra- 
tion, Fig.  29.  It  has  a  perfectly  flexible  rubber  tip  with  which  a 
careless  or  even  rough  patient  can  do  himself  no  harm,  and  for 
this  reason  also  this  syringe  becomes  the  safest  and  most  satis- 
factory device  that  can  be  used  in  cleansing  the  nasal  passages  of 
children.  If  the  solution  be  warmed  and  injected  with  this  with 
a  fair  amount  of  vigor,  and  perhaps  for  several  minutes  at  a 
time,  the  large  crusts  will  gradually  be  dislodge<l,  will  soften  or 
break  down,  and  may  be  blown  from  the  nose  in  fragments. 
When  this  has  been  accomplished  a  little  listerine,  eutliymol,  or 
borolyptol  may  be  added  to  the  salt  solution,  and  the  nose  given 
an  additional  washing  to  remove  any  remaining  muco-pus  and  to 
suppress  any  lingering  odor. 

In  a  certain  proportion  of  cases  the  crusts  may  be  of  such  hard- 
ness and  tenacity  that  the  syringe  fails  to  loosen  them,  and  to 
these  patients  I  do  not  hesitate  to  give  a  nasal  applicator,  show 
them  how  to  attach  the  tuft  of  cotton  to  it,  and  then  tell  them  to 
moisten  it  Avith  the  solution  and  to  detach  with  it  the  adherent 
crusts.  There  is  no  necessity  to  impress  upon  a  patient  of  the 
most  ordinary  intelligence  the  need  of  gentleness  in  doing  this. 
I  have  not  found  that  people  are  apt  to  inflict  upon  themselves 
any  pain  or  injury  that  can  be  avoided. 

In  our  own  offices  the  method  of  cleansing  the  nose,  though 
more  thorough,  differs  only  in  trifling  details  from  that  which  is 
pursued  by  the  patient  at  home.  We  use  an  alkaline  solution  to 
moisten  and  soften  the  crusts,  we  remove  the  larger  ones  with  a 
pair  of  angular  forceps,  while  the  smaller  and  more  firmly  adher- 
ent ones  are  gently  rubbed  from  off  the  atrophic  membrane  by  the 
cotton-tipped  applicator.  This  latter  instrument  should  be  carried 
into  every  little  nook  and  cranny  of  the  three  meatuses,  and  not 
a  shred  of  mucus,  dry  or  moist,  be  left  to  prolong  the  irritation 
and  to  maintain  the  mucopurulent  discharge.  The  surface  of  the 
membrane  should  be   really  scrubbed  with  this  wet  pledget  of 
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cottOQy  the  friction  itself  having  an  appreciably  stimulating  effect 
upon  the  nutrient  vessels.  The  nasal  fossae  being  now  well 
cleansed  we  extend  our  attention  to  the  nasopharynx,  and  do  not 
lay  aside  our  spray  and  cotton-carrier  until  we  have  brought  this 
to  the  same  state  of  sanitary  purity  that  we  have  the  nose.  I 
do  not  advocate  the  use  of  the  postnasal  syringe.  I  have  already 
mentioned  my  objections  to  it,  and  there  is,  moreover,  not  the 
least  necessity  for  its  use  in  this  disease.  The  abnormally  wide 
nasal  fossse  permit  an  almost  unobstructed  view  by  anterior 
rhinoscopy  of  the  walls  and  vault  of  the  nasopharynx,  and  there 
is  not  a  section  of  their  surface  that  cannot  be  easily  reached  by 
the  nasal  applicator. 

The  nasal  and  postnasal  cavities  having  been  now  prepared  for 
medication,  we  have  at  our  disposal  a  bewildering  number  of 
remedies  from  among  which  to  make  a  choice. 

Let  it  be  always  remembered,  however,  that  the  remedy 
selected  is  of  minor  importance.  It  is  upon  the  preliminary 
cleansing  of  the  cavities  and  the  thoroughness  with  which  the 
medicament  is  subsequently  applied  that  the  measure  of  our  suc- 
cess or  failure  will  depend.  Instead,  therefore,  of  giving  a  long 
list  of  agents,  each  of  which  is  regarded  by  those  who  use  it  as 
superior  to  all  the  rest,  I  shall  detail  a  plan  of  local  treatment 
that  may  be  closely  followed  or  varied  as  widely  as  may  seem 
desirable.  At  our  patient's  first  visit  the  washing  process  may 
be  followed  by  a  generous  spraying  with  the  Boulton  solution, 
page  88.  This  is  directed  into  each  separate  meatus,  sniffed  by 
the  patient  back  into  the  nasopharynx,  and  aftenvard  the  same 
solution,  by  means  of  the  cotton-carrier,  is  gently  rubbed  into  the 
mucous  membrane  throughout  its  whole  extent.  The  immediate 
effect  of  this  treatment  will  be  to  produce  a  temporary  capillary 
dilatation,  the  pallid  mucous  membrane  will  become  somewhat 
flushed  and  perhaps  slightly  swollen,  serous  secretion  will  be 
stimulated,  and  crust  formation,  instead  of  immediately  recom- 
mencing,  may  be  delayed  for  some  hours.    The  next  day,  and  for 
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the  first  week  the  patient's  visits  should  be  daily,  the  Boulton 
solution  may  be  supplanted  by  the  first  of  the  three  iodine 
formulae  that  have  been  given,  page  115.  The  eflfect  of  this  is 
similar  to  that  of  the  Boulton,  but  more  marked  and  of  longer 
duration.  The  moderate  friction  with  which  it  is  applied  con- 
tributes to  its  stimulating  action,  and  it  will  not  be  long  before 
the  mucous  membrane  will  exhibit  the  results  of  improved  circu- 
lation and  nutrition.  After  a  period  of  varying  length  a  point 
will  be  reached  at  which  the  membrane  fails  to  respond  as  dis- 
tinctly as  at  first  to  the  energizing  influence  of  the  first  iodine 
solution.  The  second  may  now  be  brought  into  action,  and  if 
this  be  used  with  proper  thoroughness  and  frequency,  it  will  be 
but  seldom  that  even  the  most  advanced  case  will  need  one  of 
greater  strength. 

Under  this  treatment  those  tissue  elements  which  have  not 
suffered  more  than  a  simple  atrophy,  which  exhibit  as  yet  no 
degenerative  change,  may  gradually  be  restored  to  their  original 
functional  vigor.  We  should  strive,  indeed,  to  produce  an  actual 
hypertrophy  of  them,  so  that  they  may  take  up,  in  addition  to 
their  own,  the  work  of  those  portions  of  the  tissue  that  have 
passed  beyond  the  possibility  of  regeneration.  We  cannot  expect 
to  accomplish  this  in  a  few  weeks  or  in  advanced  cases  in  even 
a  few  months,  but  perseverance  on  the  part  of  the  physician  and 
conscientious  co-operation  on  the  part  of  the  patient  will  ulti- 
mately produce  results  that  will  fall  little  short  of  complete  and 
permanent  cure.  In  proportion  to  the  rapidity  of  his  progress 
the  frequency  of  the  patient's  visits  may  be  lessened,  but  he 
should  be  repeatedly  cautioned  not  to  relax  his  ow^n  exeilions  to 
maintain  the  improvement  that  each  treatment  eflFects. 

An  exposition  of  the  treatment  of  atrophic  rhinitis  would  be 
incomplete  without  some  reference  to  several  other  methods  than 
the  one  just  detailed. 

In  view  of  the  very  scanty  secretion  in  the  atrophic  nose,  and 
of  its  rapid  inspissation  as  a  result  of  the  greatly  widened  fossae, 
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certain  measures  of  a  mecfaanieal  mtare  hare  been  resoffted  to. 
both  to  increase  the  qnantitT  of  secretion  and  to  recazd  its  diyii^. 
For  these  purposes,  Gottslein  devised  the  plan  of  infTodocing: 
within  the  nasal  fossil  tampons  of  non-aksofbent  conoQ-woc4 
sufficient  in  bulk  to  entirelv  fill  the  wide  lower  meatns.  The 
presence  ot  this  foreign  material  not  only  stimulates  an  increadevl 
flow  ai  secreticm  from  the  mncoos  membruie.  bat  it  preserves  the 
fluidity  of  this  secretion  by  reducing  the  quantity  of  air  that  is 
permitted  to  pass  through  the  dumber.  I  have  known  several 
patients  ^diose  comfort  has  been  so  greatly  increased  by  the  use 
of  these  plugs  that  they  have  chosen  to  diseontintie  all  other 
treatment.  Greville  Maodonald  suggests  a  variatiao  of  this  plan, 
which  is  to  moelv  obstruct  the  entrance  of  air  into  the  nose  bv 
inserting  in  the  nostril  a  species  of  respiratcr  that  materiaUy 
lessens  the  calibre  of  that  passage.  His  idea  is  to  lower  the 
barometric  pressure  within  the  nasal  cavities  by  this  means,  to 
produce,  in  other  wcmls,  a  partial  vacuum,  and  thus  to  induce  a 
dilatation  of  the  vessds  that  sof^y  the  walls  of  this  vacuum. 
That  the  theory  is  wdl  founded  and  of  practical  value  is  demon- 
strated by  the  number  of  pe<^le  whom  he  has  ^rreatly  benefited 
bv  this  method. 

The  unfortunate  feature  fA  these  prcKedure?.  however,  and  tliat 
which  interferes  with  their  more  frequent  adoption,  is  the  trouble, 
slight  as  it  is,  that  their  employment  occasions  the  patient  and 
the  consequent  difficult}'  of  inducing  him  to  be  faithfal  in  their 
use. 

Among  the  radical  measures  that  have  at  time!?  F^efrn  ^\\*^-sl\^\ 
have  figured  the  curette  and  the  galvan>5arjteri-.  WJiatever  the 
supposed  mechanism  of  such  remedies?  may  f^e  w,*y.i\u'z  *^\\  J^ 
more  dangerous  or  unjustifiable  than  the  res'^rt  to  any  lucau^ 
which  can  possibly  result  in  further  injure-  Vt  the  alr*:a^ly  en- 
feebled tissue. 

Through  its  employment  by  a  metho^l  tenn^]  vlhrnUfry  rriii— 
sage  we  are  assured  that  electricity-  L=  of  extra/^/rlinarj*  'r»jnitive 
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value  iu  this  disease.  The  apparatus  necessary  for  its  applicatioa 
in  this  way,  however,  is  quite  elaborate,  and  the  amount  of  time 
required  by  the  treatment  is  so  great  that  few  patients  and  fewer 
physicians  can  afford  to  give  it.  Another  means  of  using  the 
electric  current  is  by  its  direct  application  to  the  nasal  mucous 
membrane.  Either  the  constant  or  the  interrupted  current  may 
be  used,  and  they  are  said  to  stimulate  tissue  nutrition  very 
noticeably.  A  final  method  of  electrical  treatment  is  found  in 
that  known  as  interstitial  electrolysis.  This  also  has  met  with 
cordial  praise,  and  many  instances  of  its  beneficial  effects  have 
been  published,  but  the  same  objection  lies  here  as  against  the 
other  electrical  methods — the  time  limitations  of  the  active 
specialist  and  the  unwillingness  and  inability  of  the  average 
patient  to  incur  the  expense  of  such  prolonged  treatment. 

But  a  word  in  passing  need  be  given  to  the  use  of  antitoxin. 
It  was  suggested  as  a  therapeutic  measure  in  this  disease  because 
of  the  fancied  identity  between  an  organism  frequently  found  in 
the  atrophic  nose  and  an  attenuated  form  of  the  diphtheria  bacil- 
lus. It  was  quite  extensively  used  for  a  time,  and  with  much 
reported  success,  and  its  advocates  seemed  to  think  they  had  dis- 
covered a  specific ;  but  impartial  observers  failed  to  see  that  it  was 
any  better  than  a  score  of  already  tried  and  discarded  remedies 
for  which  similar  claims  had  been  made,  and  it  has  like  them 
gradually  fallen  from  favor. 

It  only  remains  to  speak  of  some  few  other  drugs  that  have 
achieved  a  greater  or  lass  degree  of  popularity  in  the  treatment  of 
this  disease. 

Formaldehyde,  of  comparatively  recent  introduction  as  a  remedy 
for  atrophic  rhinitis,  is  in  many  cases  exceedingly  useful.  As 
an  antiseptic  and  deodorant  its  power  is  well  known,  but  it  must 
not  be  forgotten  that  it  is  also  capable  of  being  an  active  irritant. 
In  beginning  its  use,  therefore,  a  solution  of  1  part  to  6000  is 
none  too  weak,  and  as  the  membrane  gradually  becomes  tolerant 
of  it  this  strength  may  be  cautiously  increased  to  1  to  500.     It 
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may  be  used  twice  daily  in  the  atomizer,  and  previous  to  its 
application  the  nose  is  of  course  to  be  thoroughly  cleansed. 
The  ozsena  is  quickly  diminished  by  this  remedy,  and  its  stimu- 
lating effect  upon  the  circulation  and  nutrition  may  possibly 
result  in  its  permanent  relief. 

Idithyol  has  been  used  quite  extensively  during  the  past 
several  years  with  apparently  very  favorable  results ;  5  per  cent, 
to  20  per  cent,  solutions  in  water  or  petroleum  oils  are  the 
strengths  employed,  and  the  remedy  is  rubbed  into  the  mucous 
membrane  with  some  vigor.  Its  odor  is  not  particularly  pleasant^ 
hut  as  compared  to  that  of  the  disease  itself  it  is  a  delightful 
perfume. 

Menthol  will  probably  always  be  used  in  the  majority  of  cases, 
either  as  the  principal  medicament  or  in  association  with  some 
others  of  greater  activity.  The  stronger  the  solution  employed 
the  more  prompt  and  noticeable  will  be  its  effects,  but  although 
much  higher  percentages  may  be  used  as  the  nose  becomes  accus- 
tomed to  it  a  2  per  cent,  solution  is  quite  strong  enough  to  begin 
with.  Benzoinol,  albolene,  or  some  other  one  of  the  petroleum 
oils  will  make  the  best  solvent.  Shortly  after  commencing  its 
use  there  will  be  an  appreciable  improvement  in  the  color  of  the 
membrane,  the  secretion  will  become  more  fluid,  and  crust  forma- 
tion and  odor  much  less  pronounced.  It  may  be  applied  with 
almost  equal  efficiency  either  by  the  atomizer  or  by  means  of  the 
cotton  charged  applicator. 

Numerous,  almost  innumerable,  other  remedies  have  been 
brought  forward  from  time  to  time,  and  perhaps  have  been 
regarded  for  brief  periods  as  improvements  on  those  that  have 
preceded  them ;  but  in  almost  every  instance  the  conclusion  ulti- 
mately reached  has  been  that  the  value  of  any  remedy  lies  less  in 
itself  than  in  the  thoroughness  and  vigor  with  which  it  is  applied. 

While  the  particular  constitutional  fault  that  has  an  etiological 
bearing  upon  this  disease  may  often  be  elusive  and  difficult  of 
recognition,  yet  we  may  be  very  confident,  I  think,  that  one  is 
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always  present.  It  is  wholly  incredible  that  'a  disease  of  such 
gravity  and  one  so  rebellious  to  treatment  can  be  originated  and 
maintained  by  merely  local  causes.  Whether  it  be  a  tuberculous, 
syphilitic,  strumous,  or  gouty  taint,  therefore,  or  apparently  only 
a  condition  of  simple  ansemia,  we  must  never  for  an  instant  forget 
this  feature  of  the  disease  in  our  therapeutic  struggle  with  it. 
Everything  tliat  can  exert  a  depressing  effect  upon  the  patient's 
general  nutrition  and  vitality  must  if  possible  be  banished.  His 
diet,  clothing,  and  bathing  should  receive  our  careful  attention, 
and,  above  all  other  hygienic  measures,  exercise,  hard  and  per- 
sistent, both  in  and  out-of-doors,  should  be  insisted  upon.  There 
is  nothing  that  will  invigorate  digestion,  the  circulation,  every 
detail  of  the  nutritive  process  in  every  part  of  the  body  like  exer- 
cise, and  I  have  found  it  an  absolute  sine  qua  non  to  successful 
treatment  of  atrophic  rhinitis.  The  patient  is  not  to  be  content 
with  walking  a  few  miles  every  day,  but  immediately  upon  rising 
he  should  spend  fifteen  or  twenty  minutes  in  earnest  work  with 
clubs,  dumb-bells,  or  chest-weights,  and  follow  this  by  a  cold 
shower  or  salt-water  plunge.  A  brisk  rub-down  with  a  coarse 
towel  or  flesh-brush  will  bring  the  blood  leaping  to  the  surface 
and  to  every  remote  comer  of  the  body,  and  the  patient  will  be 
well  prepared  for  a  generous  and  wholesome  breakfast.  This 
sort  of  exercbe  should  be  repeated  in  the  late  afternoon  or  just 
before  retiring,  and  a  hot  bath  and  scrub  at  least  twice  a  week  at 
bedtime  will  keep  the  skin  from  being  embarrassed  by  accumula- 
tions of  waste  material.  To  be  sure,  all  this  requires  more  time 
than  is  consumed  in  taking  a  pill  or  swallowing  some  bitter  tonic, 
but  it  is  infinitely  more  beneficial  in  its  effects,  and  if  the  patient 
be  unwilling  to  rise  a  little  earlier  in  the  morning  or  to  curtail 
some  useless  pleasure  in  the  afternoon  or  evening  for  the  sake 
of  this  invaluable  therapeutic  measure  his  co-operation  in  other 
channels  will  probably  be  of  a  weak-kneed  variety,  and  he  will 
scarcely  be  a  promising  subject  for  ultimate  cure  or  even  material 
improvement. 
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For  those  whose  circumstances  permit  it  some  change  of 
climate  will  often  result  in  a  marked  amelioration  of  this  affec- 
tion, but  the  new  locality  should  be  selected  more  with  an  eye  to 
its  adaptability  to  the  systemic  dyscrasia  or  inherited  constitu- 
tional taint  present  than  to  the  local  pathological  condition.  For 
those  of  syphilitic  or  strumous  antecedents  the  seashore  is  usually 
preferable,  while  for  those  who  inherit  a  tuberculous  or  gouty 
taint  some  inland  or  mountainous  region  would  be  the  judicious 
choice. 

4.  Specific  Inflammations  of  the  Nose. 

Ssrphilis. 

The  occurrence  within  the  nose  of  the  primary  lesion  of  syph- 
ilis is  one  of  extreme  rarity.  In  the  majority  of  cases  that 
have  been  reported  the  infection  has  been  carried  to  the  nose 
upon  the  finger.  The  margin  of  the  alse  or  the  interior  of  the 
vestibule  are  the  points  where  the  chancre  is  most  likely  to  be 
found.  Previous  to  any  secondary  involvement  of  the  glands 
one's  suspicions  are  not  apt  to  be  aroused,  and  the  sore  may  be 
regarded  as  an  ordinary  furuncle,  to  which  it  is  for  a  time  not  at 
all  dissimilar.  With  the  development  of  distinct  induration, 
however,  and  enlargement  of  the  facial  and  cervical  glands  the 
real  nature  of  the  sore  should  no  longer  be  a  matter  of  doubt. 

The  secondary  lesions  of  the  disease,  though  by  no  means  of 
frequent  intranasal  occurrence,  are  yet  much  more  common  than 
the  primary.  Their  appearance  is  usually  coincident  with  those 
of  the  skin.  The  one  most  often  observed  is  an  obstinate  corvza 
of  subacute  tyj>e.  It  is  very  insidious  in  its  onset,  not  at  all 
demonstrative  in  its  progress,  and  is  characterized  by  a  Hooretion 
that  is  viscid  and  rather  scanty.  These,  totrctlier  with  the  facts 
that  it  is  so  prolonged  and  so  little  influenced  by  the  ordinary 
local  and  general  measures  employed  for  simple  acute  rhinitis,  are 
about  the  only  features  that  distinguish  it  from  a  coryza  of  inno- 
cent origin.     Papula?  or  mucous   patches   are   also   occasionally 
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found  within  the  nasal  passages,  but  are  apt  to  fail  of  recognition 
unless  it  be  discovered  from  other  signs  that  the  patient  is  a 
syphilitic.  They  usually  occur  just  within  the  inner  margin  of 
the  vestibule,  upon  the  septum,  the  floor  of  the  nose,  or  upon  the 
turbinated  bodies.  The  patch  is  slightly  elevated,  irregularly 
round  or  oval,  and  its  edges  are  apt  to  be  somewhat  indistinct. 
There  is  but  little  secretion  from  its  surface,  and  this  is  usually 
rather  thick  and  perhaps  slightly  purulent. 

In  early  infancy  the  manifestations  of  hereditary  syphilis  are 
most  often  of  the  secondary  type,  and  may  be  of  such  severity  as 
to  threaten  the  child's  life.  Its  general  vitality  will  be  poor  to 
begin  with,  and  when  this  is  further  depressed  by  a  syphilitic 
coryza  that  will  completely  occlude  the  nose,  and  by  thus  interfer- 
ing with  nasal  respiration  seriously  interfere  with  the  act  of  suck- 
ling, we  have  a  condition  that  is  full  of  menace.  The  tertiary 
stage  of  the  disease  as  it  is  manifested  within  the  nose  is  the  one 
of  by  far  the  greatest  importance,  because  it  is  often  dangerously 
virulent  and  destructive. 

Gummatous  infiltration  may  occur  at  any  point  within  the 
nasal  fossae,  but  it  exhibits  a  noticeable  predilection  for  the  sep- 
tum and  the  external  walls.  It  may  be  circumscribed  or  diffuse. 
If  allowed  to  progress  the  infiltration  becomes  so  dense  that  nutri- 
tion is  seriously  interfered  with  and  central  softening  and  necrosis 
occur.  It  is  to  be  observed  that  the  bones  and  cartilages  may  at 
times  be  destroyed  through  a  periostitis  or  a  perichondritis  and 
the  mucous  membrane  remain  almost  intact.  Of  the  septum  it 
is  the  bony  portion,  the  vomer  and  ethmoidal  plate,  that  is  most 
frequently  attacked,  and  its  destruction  is  often  extensive  and  at 
times  complete.  The  turbinate  bodies  are  almost  always  included 
in  the  infiltration  and  subsequent  necrotic  processes,  and  these 
also  are  apt  to  suffer  partial  or  total  destruction.  Likewise  the 
bony  floor  of  the  nose  may  be  the  site  of  gummatous  invasion, 
and  upon  the  supervention  of  necrosis  we  have  a  more  or  les^ 
extensive    perforation    resulting  which    communicates  with    the 
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mouth.  So  rapid  and  widespread  may  be  the  destruction  effected 
by  this  disease  that  within  a  very  few  weeks  all  of  the  intranasal 
structures  and  perhaps  even  the  external  nose  itself  may  have 
sloughed  away,  leaving  nothing  behind  them  but  a  cavern  with 
ragged  entrance  and  suppurating  walls.  Following  or  rather 
accompanying  the  cicatrization  of  syphilitic  ulceration  there  is 
alw^ays  a  great  deal  of  contraction  of  the  tissues  that  have  been 
involved  in  it,  and  this  phenomenon,  in  conjunction  with  the 
destruction  of  the  mucous  membrane,  skin,  cartilaginous  and 
bony  tissues,  leads  to  alterations  so  frightfully  disfiguring  that 
no  other  disease,  except  perhaps  lupus  or  malignant  ulceration, 
can  duplicate  them. 

The  interval  that  elapses  between  the  infection  and  the  appear- 
ance of  the  late  or  tertiary  lesions  of  the  disease  may  vary  from 
one  to  a  dozen,  fifteen,  or  even  more  years.  Their  mode  of  onset 
may  be  abrupt  and  intense,  or  it  may  be  extremely  insidious  and 
for  some  time  scarcely  noticeable.  The  margin  of  the  infiltrated 
area  is  apt  to  be  more  or  less  distinctly  defined  from  the  sur- 
rounding tissue,  not  only  by  some  degree  of  elevation,  but  also  by 
^ome  appreciable  difference  in  color.  The  ulcerative  process  may 
extend  from  the  surface  to  the  deeper  tissues,  or  it  may  originate 
beneath  the  surface  and  make  its  way  upward.  Its  lateral  exten- 
t^ion  is  always  preceded  by  the  characteristic  infiltration,  and  this 
is  usually  accompanied  by  more  or  less  collateral  oedema.  The 
<K)mmonest  deformity  resulting  from  syphilitic  disease,  and  one 
the  frequency  of  which  endows  it  with  some  diagnostic  value,  is 
the  so-called  saddle-nose.  This  consists  in  the  sinking  of  the 
bridge  of  the  nose,  the  simultaneous  elevation  of  the  tip,  and  the 
apparent  broadening  of  the  whole  structure.  The  loss  merely  of 
the  cartilaginous  portion  of  the  septum,  nor  indeed  of  the  vomer 
also,  will  not  be  sufficient  to  occasion  this  significant  alteration  of 
form.  The  support  of  the  nasal  bones  is  derived  from  the  an- 
terior portion  of  the  perpendicular  plate  of  the  ethmoid,  and  it  is 
the  destruction  of  this  that  is  essential  to  their  fall.     It  will  be 
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important  to  remember,  however,  that  this  type  of  deformity  is 
not  pathognomonic  of  specific  disease.  The  sclerotic  tissue 
changes  of  atrophic  rhinitis  when  it  occurs  in  early  childhood 
before  the  nasal  skeleton  is  firmly  knit  may  be  accompanied  by 
quite  a  marked  depression  of  the  bridge,  and  of  course  trauma, 
either  directly  or  through  the  medium  of  an  ensuing  i>eriostitis, 
may  have  a  similar  eflfect. 

Diagnosis.  The  immediate  recognition  of  this  late  form  of  the 
disease  and  its  energetic  treatment  are  so  extremely  important 
that  one  should  be  thoroughly  familiar  with  the  diagnostic  points. 
The  gummatous  invasion  of  the  intranasal  tissues  is  almost  always 
accompanied  by  some  dull  red  discoloration  of  the  skin  exter- 
nally and  by  some  tenderness.  Khinoscopical  inspection  shows 
the  process  to  be  at  first  mostly  unilateral,  the  swelling  to  be 
dense  and  resistant,  with  perhaps  an  area  of  softening ;  it  is  en- 
tirely unaffected  by  cocaine,  and  the  discharge  is  a  glairy  mucus, 
stained  at  times  by  a  little  blood.  Later,  when  the  devitalized 
tissues  break  down,  the  discharge  becomes  more  bloody  and  con- 
tains fragments  of  necrotic  tissue  and  bone.  The  blood  mingling 
with  the  mucus  forms  large  dark  crusts  that  completely  fill  one 
or  both  nasal  chambers.  When  these  are  removed  the  more  or 
less  extensive  ulceration  is  uncovered,  and  the  gentle  use  of  a 
probe  will  reveal  denuded  and  disintegrating  bone.  The  stench 
is  every  bit  as  intolerable  as  the  ozaena  of  atrophic  rhinitis,  but 
there  is  a  slight  difference  in  the  odor  that  will  of  itself  enable  the 
trained  nose  to  distinguish  between  the  two  diseases.  The  tur- 
binated bones  may  loosen  and  be  extruded  in  large  fragments,  or 
indeed  almost  complete,  but  the  process  of  detachment  is  usually 
slow  and  sometimes  occupies  many  days  or  perhaj>s  several  weeks. 
During  this  time  the  condition  of  the  untreated  patient  is  pitiable. 
The  nose  is  filled  with  rotting  crusts,  with  foul  sanguinolent  pus 
aud  sequestra ;  and  the  head,  the  eyes,  and  the  ears  all  ache  in 
unison. 

Kven  without  the  valuable  aid  of  a  historv  there  should  be  but 
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little  difficulty  in  distinguishing  this  disease  from  lupoid  or  tuber- 
culous ulceration  within  the  nose,  or  from  atrophic  rhinitis. 
Intranasal  lupus  or  tuberculosis  is  almost  always  secondary  to 
manifestations  of  one  or  the  other  disease  upon  the  face.  It  is  in 
the  young  also  that  we  most  commonly  meet  with  the  lesions  of 
these  affections.  The  tubercular  ulcer  is  usually  somewhat  round 
or  irregular  in  shape,  and  its  favorite  situation  is  upon  the  car- 
tilaginous septum  or  the  inferior  turbinates.  It  is  sluggish,  very 
slow  in  its  progress,  and  differs  widely  in  this  respect  from  the 
often  virulent  activity  of  the  specific  lesion. 

In  case  of  any  lingering  doubt,  the  therapeutic  test  should  be 
instituted  at  once,  and  this  will  usually  very  promptly  dispel  any 
diagnostic  uncertainty. 

The  ^tench  and  the  first  glance  at  the  crust-filled  fossae  of 
atrophic  rhinitis  may  arouse  a  momentary  suspicion  of  nasal 
syphilis,  but  thorough  cleansing  of  the  atrophic  nose  will  disclose 
an  intact  mucous  surface  and  nothing  that  could  be  mistaken  for 
a  gummatous  infiltration.  There  can  scarcely  be  any  misleading 
resemblance  between  the  pale  and  shrunken  membrane  of  atrophic 
rhinitis  and  the  infiltrated,  cederaatoiis,  and  necrosing  tissues  of 
late  syphilis. 

Treatment.  Local  and  constitutional  treatment  should  enter 
into  an  active  alliance  if  we  would  promptly  control  the  progress 
of  this  disease.  At  certain  periods  and  in  the  presence  of  certain 
conditions  we  may  experience  some  doubt  as  to  whether  to  resort 
to  mercury  or  the  iodides,  or  both.  The  rules  laid  <lown  by 
Massei  for  our  guidance  under  such  circumstances  may  be  safely 
and  profitably  followed  in  the  large  majority  of  cases.    These  are  : 

1.  Mercury  (a)  for  secondary  manifestiitions ;  (h)  when  the 
l)atient  lias  had  no  previous  mercurial  course ;  (c)  when  the 
irnlides  are  poorly  borne. 

2.  Iodides  (a)  for  the  tertiary  lesions ;  (6)  in  those  who  have 
already  been  subjected  to  sufficient  mercurialization  ;  (c)  when 
mercury  is  found  to  be  inactive. 

10 
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3.  Mercury  and  the  iodides  in  combination  (a)  when  there  is 
extensive  infiltration  and  necrosis  is  rapid,  or  when  either  drug 
alone  proves  of  feeble  effect. 

4.  Mercury  to  be  administered  internally  in  cases  of  only 
ordinary  severity,  but  by  inunction  or  intramuscular  injection  in 
those  where  the  stomach  is  rebellious  or  where  there  is  great  haste 
to  get  the  patient  well  under  the  influence  of  the  drug. 

In  using  the  drug  by  inunction  the  patient  should  be  ordered 
an  ounce  of  the  officinal  ointment  or  of  a  5  per  cent,  or  10  per 
cent,  ointment  of  the  oleate,  and  this  he  can  divide  for  himself 
into  eight  or  ten  equal  parts.  After  a  hot  bath  and  thorough 
scrubbing  one  portion  of  the  ointment  should  be  rubbed  into  the 
skin  at  some  part  of  the  body  where  it  is  thin  and  where  absorp- 
tion will  be  active.  The  inner  surface  of  one  thigh  may  be  first 
selected  and  on  the  following  night  the  other.  Then  we  may  go 
in  succession  to  the  inner  surfaces  of  the  arms,  the  sides  of  the 
chest,  or  the  skin  of  the  upper  abdomen.  Every  third  or  fourth 
night  the  hot  bath  and  scrubbing  should  be  repeated. 

For  administration  by  the  mouth  the  protoiodide  is  probably 
the  most  generally  acceptable  and  satisfactory  form.  One  of  the 
granules  containing  a  third  of  a  grain  may  be  given  at  first  after 
each  meal,  and  every  other  day  this  dose  may  be  increased  by  one 
or  two,  according  to  the  tolerance  of  the  patient.  Diarrhoea  may 
be  restrained  by  small  doses  of  tincture  opii  camph.,  but  when 
tenderness  of  the  gums  on  closing  the  teeth  smartly  manifests 
itself  the  maximum  dose  has  been  attained.  Depending  on  the 
susceptibility  of  the  patient,  this  may  vary  between  two  and  four 
grains  per  day,  and  when  this  limit  of  tolerance  has  been  reached 
the  dose  should  be  diminished  by  about  one-third,  and  this  quan- 
tity continued  until  and  for  some  time  after  the  entire  disappear- 
ance of  the  symptoms. 

In  the  tertiary  or  late  secondary  stages  of  the  disease,  when  the 
iodide  of  potassium  is  indicated  it  may  be  given  either  alone  or 
in  association  with  the  bichloride  of  mercury.      Ten  or   fifteen 
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grains  of  the  iodide^  three  times  a  day  after  meals^  will  be  a  suffi- 
cient initial  dose^  and  this  may  be  rapidly  increased  until  the 
patient  is  taking  three  or  four  drachms  in  the  twenty-four  hours. 
It  should  never  be  given  on  an  empty  stomach,  and  should 
always  be  well  diluted.  If  in  spite  of  these  precautions  the 
stomach  should  rebel  against  the  administration  of  such  doses  as 
may  be  found  necessary  to  control  the  disease,  we  may  frequently 
succeed  in  making  it  acceptable  by  giving  in  combination  or  in 
conjunction  with  it  a  reliable  essence  of  pepsin.  The  100  per 
cent,  or  saturated  solution  of  the  iodide  in  water  may  be  used,  and 
a  sufficient  number  of  drops  of  this,  each  representing  a  grain  of 
the  drug,  may  be  added  to  two  drachms  of  the  essence  imme- 
diately before  taking.  It  is  very  gratifying  to  observe  the 
unusual  tolerance  of  the  stomach  for  the  iodide  when  it  is  given 
in  this  way. 

The  local  treatment  of  the  syphilitic  nose  is  of  almost  equal 
importance  to  the  constitutional  treatment  of  the  disease.  If  it 
be  properly  and  thoroughly  carried  out  it  will  be  of  very  material 
assistance  in  promptly  arresting  the  pn^gress  of  the  disease  and  in 
averting  a  great  amount  of  destruction  that  would  otherwise  occur. 
Freijuently  repeated  cleansing  is,  of  all  things,  most  essential. 
If  it  be  our  lot  to  encounter  an  infecting  chancre  in  this  situa- 
tion, pen^xide  of  hydrogen  will  be  of  service  in  removing  all  pus 
and  sloughing  tissue  from  the  surface,  and  it  may  then  be  dusted 
with  iodoform  or  one  of  its  less  oflFensive  substitutes — aristol, 
nosophen,  or  europhen. 

The  rhinitis  of  secondary  syphilis  is  to  be  palliated  by  the  same 
measures  that  aflFord  relief  in  the  simple  acute  catarrh  of  the  nasal 
mucous  membrane.  The  alkaline  spray  followed  by  one  of  the 
distilled  extract  of  hamamelis,  one  part  to  three  of  water,  and 
this,  finally,  by  an  albolene  or  benzoinol  spray  containing  five  or 
ten  grains  of  menthol  to  the  ounce.  Beyond  lessening  somewhat 
the  discomfort  attending  the  inflammation  this  will  have  but 
iittle  effect  in  shortening  its  duration.     It  is  the  constitutional 
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treatment  alone  that  can  exert  any  actually  curative  influence. 
There  may  be  some  disposition  to  resort  to  solutions  (if  the  mer- 
curic chloride  to  combat  this  specific  coryza,  but  even  when  of 
feeble  strength  these  are  apt  to  prove  irritating  to  the  pituitary 
membrane,  and  it  is  to  be  remembered  that  they  will  form  an 
insoluble  albuminate  of  mercury  with  the  nasal  secretions.  The 
mucous  patch,  after  the  fossse  have  been  well  sprayed  with  the 
ordinary  alkaline  solution,  may  be  mopped  for  a  few  moments 
with  hydrogen  dioxide,  and  then,  having  been  dried,  should  be 
lightly  and  accurately  touched  with  silver  nitrate  fused  on  the 
probe  or  with  a  1  to  10  solution  of  nitrate  of  mercury.  Care 
should  be  exercised  that  these  applications  do  not  include  any  of 
the  surrounding  tissue.  The  treatment  may  be  completed  by  a 
thin  coating  of  aristol  or  nosophen. 

It  is  in  the  treatment  of  the  rapidly  destructive  tertiary  lesions 
that  all  our  energy  and  skill  will  be  demanded  for  their  control 
and  cure.  Not  a  moment  should  be  lost  in  ridding  the  fossse  of 
every  crust,  all  hopelessly  necrosed  tissue,  and  any  detached 
sequestra.  Prior  to  its  removal  the  mass  of  offensive  material  had 
better  be  softened  by  the  use  of  the  Dobell  solution  in  the  Ber- 
mingham  douche  or  in  the  rubber-ball  syringe.  A  quantity  of 
this  fluid  is  injected  into  the  cavities  and  retained  for  a  few 
minutes  the  patient  the  while  having  his  head  thrown  back  and 
conducting  breathing  through  the  mouth.  When  sufficiently 
softened  the  larger  crusts  may  be  extracted  with  a  pain  of  angular 
forceps,  and  then  the  smaller  ones  and  all  mucus  and  pus  mopped 
out  with  the  cotton-carrier.  Although  some  loosened  sequestra 
may  be  present,  they  may  be  of  such  size  that  their  immediate 
removal  cannot  be  accomplished  without  extensive  laceratioii  of 
the  tissues.  In  such  case  it  will,  as  a  rule,  be  much  better  to 
wait  a  few  days  until  the  infiltration  and  inflammatory  swelling 
have  diminished  somewhat  and  given  us  more  room  in  which  to 
work  them  out.  The  use  of  cocaine  and  suprarenal  extract  will 
add  still  more  to  this  very  desirable  space,  and  at  the  same  time 
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lessen  pain  and  possible  hemorrhage.  If^  however,  in  spite  of 
increased  room  the  pieces  of  dead  bone  are  found  to  be  too  large 
for  removal  through  the  natural  openings,  we  should  attempt  to 
crush  them  into  smaller  fragments  by  means  of  strong  forceps. 
When  the  nose  is  finally  freed  from  all  loose  necrotic  tissue  and 
secretion  it  will  often  be  found  of  still  further  advantage  to  use 
the  curette.  With  this  instrument  all  flabby  and  unhealthy 
granulations  should  be  carefully  scraped  away,  the  slough-covered 
margins  of  the  ulcerations  cleaned,  and  so  put  in  much  better  con- 
dition for  rapid  improvement  under  the  influence  of  topical  appli- 
cations. The  peroxide  of  hydrogen  will  assist  very  materially  in 
this  work  of  preparing  the  surfaces  for  local  medication.  Hav- 
ing them  thus  prepared,  a  drachm  to  the  ounce  solution  of  silver 
nitrate  will  be  found  an  efficient  application.  This  is  to  be  lightly 
brushed  over  every  ulcerated  area  within  the  fossaD  by  means  of 
the  applicator  carrying  a  small  tuft  of  cotton.  There  is  no  occa- 
sion to  use  the  galvanocautery  or  the  acid  nitrate  of  mercury, 
since  these  are  unnecessarily  violent  in  their  action  and  possess  no 
advantage  over  the  silver.  The  local  treatment  may  be  concluded 
by  an  insufflation  of  aristol,  nosophen,  or  europhen,  but  if  the 
objections  of  the  patient  can  be  overcome,  iodoform  will  be  found 
more  satisfactory  than  any  of  these.  An  excellent  combination  in 
which  it  may  be  used  for  this  and  other  ulcerative  lesions  within 
the  nose  is : 

B .     IcMlofonn, 

Acid,  tannic aA      38s. 

Bismuth  subnit., 

Pulv.  acade fta      ^ij. 

Morphinse  sulphat gr.  xx. — M. 

It  need  scarcely  be  added  that  this  thorough  cleansing  and 
medication  should  be  repeated  daily  until  any  extension  of  the 
ulceration  is  checked  and  cicatrization  is  well  under  way. 

We  should  never  permit,  however,  our  interest  in  the  local 
lesions  to  lead  us  into  any  neglect  of  the  patient's  general  condi- 
tion.    Mercury  and  potassium  iodide  should  be  ordered  at  once, 
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aad,  in  addition  to  its  internal  administration^  the  former  may  be 
used  by  inunction  or  intramuscular  injection.  The  specific  action 
of  mercury  consisting  in  the  fatty  degeneration  which  it  occasions 
in  the  plastic  and  unstable  products  of  syphilis,  it  follows  that  the 
general  health  should  be  raised  to  the  highest  limit  in  order  that 
the  elimination  of  these  effete  materials  may  be  hastened  as  much 
as  possible. 

In  case  the  external  nose  is  threatened  with  depression  or  other 
deformity  as  the  result  of  extensive  destruction  of  the  intranasal 
structures,  some  prosthetic  appliance  should  be  used  to  prevent 
this.  No  two  cases  being  alike  the  physician's  own  ingenuity 
must  be  called  upon  to  provide  the  best  means  for  securing  this 
end. 

Tuberculosis. 

Nasal  tuberculosis  is  never  primary,  but  is  always  associated 
with  and  secondary  to  the  pulmonary  disease.  Its  favorite  seat 
is  the  septal  cartilage,  and  it  manifests  itself  in  a  variety  of  ways. 
The  most  frequent  is  a  broad  based,  irregular  swelling  upon  the 
septal  cartilage,  commonly  unilateral  at  first,  but  later,  as  a  rule, 
appearing  on  the  other  side.  So  far  from  showing  any  signs  of 
inflammation  the  mucous  membrane  is  grayish  rather  than  red, 
and  its  appearance  is  somewhat  suggestive  of  a  septal  abscess. 
The  surface  at  times  is  nodular.  Round-celled  infiltration  of  the 
perichondrium  ultimately  occurs,  the  nutrition  of  the  cartilage  is 
cut  off,  and  the  necrosis  and  breaking  down  of  this  structure  leads 
to  a  coalescence  of  the  previously  distinct  tumors.  Although  the 
mucous  covering  may  remain  intact  for  a  long  period,  yet  the 
final  result  is  usually  ulceration  and  more  or  less  extensive  de- 
struction. When  complete  perforation  of  the  septum  is  at  last 
accomplished  we  find  the  opening  rimmed  by  typically  tubercu- 
lous granulations,  and  these  will  distinguish  it  from  the  simple 
perforative  ulcer  of  the  septum,  which  is  clean-edged  and  quite 
smooth. 
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In  additioQ  to  the  above  described  lesion  we  have  another 
which  is  almost  from  the  beginning  ulcerative.  The  septal  car- 
tilage is  again  the  usual  site  for  its  occurrence^  although  it  not 
uncommonly  extends  to  the  adjoining  structures.  There  is  a 
moderate  preliminary  infiltration  of  the  mucous  membrane, 
shortly  followed  by  epithelial  necrosis  and  slowly  progressive 
ulceration.  There  may  be  occasional  slight  attacks  of  epistaxis 
accompanying  this ;  crust  formation  is  almost  limited  to  the  site 
of  the  ulcer,  and  the  mucopurulent  discharge  incidental  to  it  is  by 
no  means  copious.  Inflammation  of  the  contiguous  mucous  mem- 
brane is  conspicuous  by  its  absence,  and  if  this  of  itself  fails  to 
dispose  of  the  suspicion  of  syphilis  we  have  but  to  examine  the 
chest  to  find  there,  almost  without  exception,  more  or  less  exten- 
sive disease  of  the  lungs. 

The  treatment  of  these  lesions  consists  in  the  mechanical  re- 
moval of  all  necrosed  and  diseased  tissue.  This  may  be  accom- 
plished by  means  of  the  curette,  and  a  30  per  cent,  to  50  per  cent, 
solution  of  lactic  acid  may  then  be  rubbed  into  the  base  of  the 
nicer  with  excellent  effect.  Or,  instead  of  this,  the  galvanocau- 
tery  may  be  used  to  bring  about  cicatrization.  In  either  case  an 
insufflation  of  iodoform  will  serve  as  an  appropriate  dressing  for 
the  wound.  We  may  utilize  the  removed  material  for  confirming 
our  diagnosis  by  examining  it  for  and  discovering  in  it  the 
tubercle  bacillus. 

Lupus. 

A  very  few  cases  of  primary  nasal  lupus  have  been  reported, 
but  with  rare  exceptions  the  disease  is  secondary  to  lupus  of  the 
contiguous  facial  integument.  It  extends  within  the  vestibule 
from  the  margin  of  the  alee  or  the  nasolabial  fold,  and  then  in- 
vades the  nasal  chamber  proper.  The  mucous  membrane  of  the 
septum,  the  lower  turbinates,  or  the  floor  of  the  nose  is  first 
attacked,  and,  as  the  disease  slowly  progresses,  the  underlying 
bony  or  cartilaginous  structures  may  become  implicated  and  de- 
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stroyed.  Except  upon  the  septum,  however,  the  ulcerative  de- 
struction is  usually  limited  to  the  mucous  membrane,  and  as  the 
contraction  which  ensues  upon  cicatrization  occurs  we  are  apt  to 
have  a  variety  of  deformities,  of  which  stenoses  are  the  most  fre- 
quent result.  The  absence  of  pain  is  one  of  the  most  striking 
features  of  the  disease,  and  it  is  this  which  explains  most 
plausibly  the  almost  habitual  procrastination  of  these  patients  in 
presenting  themselves  for  treatment,  this  being  practically  iden- 
tical with  that  of  the  tubercular  ulcer. 

Leprosy,  glanders,  actinomycosis,  and  rhinoscleroma  are  so  rare 
as  to  be  of  scarcely  more  than  literary  interest. 


CHAPTER  VI. 

NEUROSES. 

HAY  F£V£B. 

This  disease  is  classed  among  the  neuroses  for  the  reason  that 
its  principal  phenomena  are  the  result  of  a  temporary  suspension 
of  vasomotor  nerve  control  over  the  vessels  of  the  nasal  mucous 
membrane.  Its  exciting  cause  is  an  atmospheric  irritant,  usually 
some  variety  of  vegetable  spore,  its  predisposing  causes  two  in 
number,  the  one  local,  the  other  systemic.  The  first  of  these  is 
a  special  hypersesthesia  or  susceptibility  of  the  pituitary  mem- 
brane to  the  disturbing  effects  of  certain  foreign  materials  that  are 
inhaled  with  the  air.  In  the  vast  majority  of  cases  this  is  largely 
due,  no  doubt,  to  some  perfectly  evident  intranasal  abnormality — 
a  simple  chronic  catarrhal  or  hypertrophic  rhinitis,  the  presence  of 
polyps,  a  deflection  of  the  septum,  or  a  cartilaginous  or  bony  spur 
from  it  of  sufficient  prominence  to  bring  it  at  some  or  at  all  times 
in  contact  with  the  opposing  middle  or  lower  turbinates.  Such 
conditions  are  certain  to  be  accompanied  by  more  or  less  hyper- 
semia,  and  this,  of  course,  involves  a  proportionate  amount  of 
hyperfesthesia. 

The  systemic  predisposing  cause  is  temperamental  or  diathetic, 
or  both.  Ever  since  the  disease  was  first  systematically  investi- 
gated the  nervous  temperament  has  been  regarded  as  the  chief  if 
not  the  only  constitutional  factor.  It  is  not  to  be  denied  that  it 
is  present  in  a  very  large  proportion  of  the  cases,  possibly  more 
than  half  of  them,  but  in  the  rest  it  may  be  either  entirely  absent 
or  so  indistinct  that  it  may  be  justly  ignored.  Indeed,  I  would 
limit  the  class  of  neurotics  to  those  only  who  clearly  inherit  their 
nerve  instability.    In  the  others  this  cannot  be  said  to  be  a  matter 
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of  temperament^  but  is  merely  secondary  to  or  is  the  outgrowth 
of  some  diathetic  state  that  is  rooted  in  defective  nutrition. 
Whether  we  term  this  lithsemia  or  the  gouty  or  uric-acid  diathesis 
is  immaterial^  the  essential  fact  being  that  some  disturbance  o^ 
normal  metabolism  results  in  a  persistent  poisoning  of  the  blood 
current.  At  the  very  moment  that  contamination  of  the  blood 
occurs  there  is  inaugurated  an  increasing  irritation  and  a  steadily 
diminishing  stability  of  the  reflex  nervous  centres.  The  vaso- 
motor centres  are  early  affected,  and  when  their  loss  of  equilib- 
rium is  added  to  a  long  precedent  nasal  lesion  that  has  rendered 
the  pituitary  mucous  membrane  particularly  intolerant  of  any 
form  of  irritant,  we  have  but  to  await  the  floating  of  some  variety 
of  pollen  into  the  nostrils  to  witness  the  speedy  evolution  of  this 
disease.  According  as  it  occurs  at  different  seasons  of  the  year 
it  is  known  by  different  names.  In  the  early  summer  we  hear  of 
it  as  June  cold,  vernal  catarrh,  rose  cold,  and  later  on  toward  the 
middle  or  latter  part  of  August  it  is  more  frequently  termed 
autumnal  catarrh,  hay  fever,  hay  asthma,  or  rag-weed  fever.  The 
fact  that  several  of  these  names  are  derived  from  the  different 
plants  or  flowers  that  supply  the  irritant  suggests  that  it  is  not 
always  the  same  variety  of  pollen  that  provokes  the  attack.  And 
this  is,  indeed,  the  case.  A  certain  plant  or  weed  that  may  be 
intensely  disturbing  to  one  individual  may  be  quite  inoffensive 
to  another.  No  age  is  exempt  from  the  disease,  and  the  sexes  are 
about  equally  affected. 

Symptoms.  It  is  scarcely  necessary  to  rehearse  the  distressing 
symptoms  of  this  disease.  It  is  far  too  common  during  the 
summer  months  in  this  country  for  any  of  us  to  be  entirely  un- 
familiar with  the  clinical  picture  that  it  presents.  Many  of  those 
who  are  sufferers  of  some  standing  develop  a  partiality  for  some 
particular  day  on  which  to  commence  each  annual  attack,  and  this 
is  especially  apt  to  occur  in  those  who  present  a  well-defined  neu- 
rotic tendency.  The  invasion  of  the  disease  is  at  times  almost 
explosive  in  its  abruptness,  a  single  hour  often  sufficing  to  land 
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the  victim  in  the  very  midst  of  his  woes.  As  a  rule,  however, 
for  a  few  days  preceding  the  actual  onset  the  patient  is  conscious 
of  some  itching  in  the  roof  of  his  mouth  or  at  the  inner  canthus 
of  the  eye,  and  the  nose,  as  well  as  the  eyes,  is  more  sensitive  to 
anything  of  an  irritating  nature.  The  torments  of  the  fully  de- 
veloped attack  must  be  experienced  to  be  fully  appreciated.  The 
profuse  and  acrid  rhinorrhoea,  the  violent  paroxysms  of  sneezing, 
the  usually  complete  occlusion  of  the  nose,  the  photophobia,  the 
copious  lacrymation,  the  swollen  and  burning  eyelids,  the  en- 
forced mouth-breathing  with  its  attendant  parched  throat  and 
frequent,  dry  cough — is  not  all  this  enough  to  make  the  sufferer 
an  object  of  deep  compassion  ? 

Inspection  of  the  nose  reveals  the  turbinates  distended  to  their 
utmost  capacity  and  packed  up  against  the  septum,  not  brightly 
hypersemic  as  in  simple  acute  rhinitis,  but  oedematous  and  often 
of  a  waxy  pallor.  They  are  almost  constantly  streaming  with  a 
thin,  serous  secretion,  and  the  margins  of  the  alse  are  reddened  and 
excoriated.  A  very  few  days  of  this  sort  of  thing  would  be  bad 
enough,  but  when  it  is  prolonged  over  six  weeks  or  two  months 
it  is  not  surprising  that  the  physical  condition  of  these  unfortu- 
nates is  usually  very  much  reduced. 

Diagnosis.  There  should  be  no  difficulty  in  arriving  at  this 
promptly.  The  violence  of  the  symptoms,  the  season  of  the 
year,  the  appearance  of  the  nasal  tissues,  and  a  history  of  previous 
similar  attacks  furnish  us  with  enough  evidence  to  prevent  any 
blunder. 

Prognosis.  The  disease  is  curable,  but  cure  depends  not  alone 
upon  the  judicious  selection  of  and  perseverance  in  treatment 
by  the  physician,  but  almost  ec^ually  upon  the  conscientious 
co-operation  of  the  patient. 

Treatment.  That  of  the  attack  is  no  more  than  a  struggle  to 
lessen  its  severity  and  duration.  Believing  as  I  do  that  uric  acid 
is  in  excess  and  that  the  blood  contains  other  toxic  impurities  of 
intestinal  origin,  all  of  which  contribute  to  its  irritating  qualities 
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and  to  its  disturbiug  effect  upon  the  vasomotor  centree,  my  first 
effort  is  of  an  eliminative  nature.  One  of  the  natural  laxative 
waters,  particularly  one  containing  a  large  proportion  of  phos- 
phate of  soda,  is  used  upon  rising  each  morning.  An  abundance 
of  pure  water  is  ordered  for  consumption  throughout  the  day,  a 
half-gallon  is  none  too  much,  and  the  nitrogenous  elements  of  the 
diet  are  reduced  to  a  minimum.  Hot  baths  are  employed  at  bed- 
time and  a  cold  sponge  douche  to  the  spine  in  the  morning. 
Those  who  can  afford  it  may  be  benefited  by  the  addition  of 
general  massage  two  or  three  times  each  week,  and  those  who  can- 
not should  daily  indulge  in  light  indoor  exercise,  stopping  short 
of  the  point  of  fatigue.  Drugs  are  of  minor  value  during  the 
active  period  of  the  disease,  and  if  quinine,  belladonna,  or  any 
others  of  the  large  number  that  have  been  proposed  are  used,  it 
should  only  be  after  the  gastro-intestinal  tract  has  been  emptied 
and  the  blood  somewhat  relieved  of  its  organic  impurities. 

As  to  local  treatment,  this  also  will  be  rendered  the  more  effica- 
cious by  a  systemic  rinsing  so  thorough  that  the  measures  adopted 
for  local  relief  will  not  be  antagonized  by  internal  irritants.  The 
first  step  toward  securing  a  mitigation  of  the  nasal  symptoms  will 
be  the  cleansing  of  the  fossae.  This  cannot  be  satisfactorily  car- 
ried out  so  long  as  t]ie  engorged  and  oodematous  condition  of  the 
turbinates  obstructs  the  entrance  of  our  sprays.  These  swollen 
bodies  must,  therefore,  be  first  reduced,  and  we  are  now  blessed 
in  having  in  cocaine  and  the  suprarenal  extract  a  pair  of  remedies 
that  for  this  purpose  are  infallible.  A  2  per  cent,  cocaine  solu- 
tion is  first  sprayed  upon  the  anterior  extremities  of  the  tur- 
binates, and  when  the  very  slight  contraction  obtainable  from  this 
drug  alone  has  been  secured  the  same  solution  may  be  applied, 
by  means  of  the  cotton-carrier,  slowly  and  in  the  gentlest  way  to 
every  accessible  portion  of  the  cavity.  In  two  or  three  minutes 
the  sensibility  of  the  mucous  membrane  will  have  become  less 
extreme,  and  the  Dobell  solution,  warmed,  should  then  be  freely 
sprayed  into  the  slightly  opened  meatuses.     As  much  as  possible 
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of  this  being  sniffed  back  into  the  nasopharynx,  the  nose  is  then 
vigorously  not  violently  blown,  and  thus  freed  from  both  wash 
and  secretion.  We  are  now  ready  to  profit  by  the  astonishing 
vasoconstricting  powers  of  the  suprarenal  substance.  This  is 
most  efficiently  employed  in  a  10  per  cent,  solution,  and  this  solu- 
tion is  more  active  and  less  liable  to  prove  irritating  if  freshly 
prepared.  After  filtering  it  may  be  used  in  the  atomizer  if  one 
chooses,  but  I  think  it  more  energetic  and  prompt  in  its  action  if 
it  be  brushed  over  the  membrane  by  means  of  the  applicator  with 
its  tuft  of  cotton.  Within  the  space  of  a  minute  the  previously 
inert,  palsied  vessels  will  have  contracted,  and  a  remarkable 
amount  of  turbinate  shrinkage  will  have  occurred.  The  patient 
experiences  the  delight  of  free  nasal  respiration,  and  is  assured  at 
least  of  an  hour^s  respite  from  the  worst  features  of  his  malady. 
Once  again  is  the  warm  Dobell  solution  now  used,  the  nose  blown 
and  dried  with  absorbent  cotton,  and  then  one,  two,  or  more  of  the 
offending  turbinates  are  lightly  touched  in  two  or  three  spots  with 
chromic  acid.  This  may  seem  a  rather  startling  therapeutic 
measure,  but  there  are  several  reasons  for  its  employment.  In 
the  first  place,  although  it  is  seemingly  an  additional  irritant  to 
the  already  incensed  membrane,  yet  it  is  to  be  remembered  that 
the  condition  present  is  not  one  of  simple  inflammation,  but  is 
wholly  the  result  of  suspended  vasomotor  inhibition.  This  has 
been  brought  about  through  the  specific  influence  exerted  by  some 
variety  of  pollen.  It  is  not  an  ordinary  irritation,  its  effects 
being  dependent  upon  an  idiosyncrasy  afforded  by  the  patient. 
The  condition  then  is  one  of  complete  vascular  relaxation,  and 
the  action  of  chromic  acid  at  this  juncture  is  that  of  a  tonic  stimu- 
lant ratlier  than  an  irritant.  I  repeat  that  its  application  is  to 
make  scarcely  more  tlian  a  speck  upon  the  membrane,  and  if  its 
use  is  carefully  limited  to  this  there  will  not  only  be  no  notice- 
able increase  of  the  patient's  immediate  discomfort,  but  within  a 
few  hours  a  material  contraction  of  the  distended  turbinate  will 
have  occurred,  the  secretion   will   be  less   profuse,  and  the  par- 
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oxysms  of  sneezing  will  be  neither  as  frequent  nor  violent.  This 
pin-point  application  of  chromic  acid  occasions  no  destruction  of 
tissue,  and  it  may  be  repeated,  therefore,  at  intervals  of  a  few 
days  without  hesitation  and  with  increasing  benefit  to  the  patient. 
It  is  not  unlikely  that  its  stimulating  and  indeed  tonic  effect 
may  be  central  as  well  as  peripheral.  Shall  we  place  cocaine  in 
the  hands  of  our  patients  for  their  personal  use  ?  As  a  rule,  I 
should  say  emphatically  No !  But  there  are  a  few  exceptional 
instances  of  intense  and  continuous  suffering,  the  patients  being 
people  of  intelligence  and  evident  strength  of  character,  to  whom 
the  drug  in  2  per  cent,  solution  may  be  given  with  instructions 
that  it  be  used  only  at  certain  times  and  in  very  limited  quantity. 
The  foregoing  reference  to  cocaine  and  its  personal  employment 
by  the  patient  was  written  before  1  was  as  familiar  as  now  with 
the  vastly  greater  potency  of  the  suprarenal  extracts  And  while 
I  have  nothing  to  retract  or  modify  in  what  I  liave  said  of 
cocaine,  its  action  as  compared  to  that  of  the  adreiial  substanoe  is 
feeble  and  inconsequent.  The  glandular  extract  has  a  very  great 
additional  advantage  in  being  entirely  non-toxic  and  quite  in- 
capable of  establishing  any  vicious  habit.  The  patient  may  be 
shown  how  to  prepare  his  own  solution  extemporaneously  with 
the  powdered  extract,  or  he  may  employ  the  solution  prepared 
by  Parke,  Davis  &  Company,  to  which  the  addition  of  a  small 
proportion  of  chloretone  gives  increased  sedative  power.  The 
stability  of  this  latter  solution  is  secured  by  the  extraction  of  the 
easily  decomposed  albumins.  A  series  of  more  than  usually 
intractable  cases  by  whom  1  had  this  solution  used  during  the 
past  summer  derived  from  it,  without  exception,  a  most  gratify- 
ing amount  of  relief,  and  the  majority  of  them  passed  through  the 
season  of  their  previous  greatest  suffering  with  scarcely  noticeable 
discomfort.  It  is  to  be  regretted  that  we  cannot  speak  as  favor- 
ably of  the  results  obtainable  from  the  internal  administration  of 
the  remedy.  It  certainly  is  not  the  longed-for  specific  that  cer- 
tain  over-sanguine  enthusiasts   have  asserted  it  to  be.      Given 
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internally  it  does  seem  in  a  limited  number  of  cases  to  emphasize 
and  prolong  the  effects  produced  by  its  local  use,  but  it  cannot 
duplicate  these  when  its  exhibition  is  restricted  to  the  internal 
route.  What  comparatively  little  activity  it  may  have  when 
given  in  this  way  is  to  be  obtained  most  completely  by  allowing 
three  or  four  grains  of  the  powder  to  dissolve  upon  the  tongue  at 
intervals  of  two  or  three  hours. 

Speaking  of  specifics,  I  may  be  pardoned  a  moment's  reference 
to  a  method  of  treatment  that  its  eminent  author  fondly  hopes 
may  prove  a  great  discovery.  This  is  an  attempt  at  immunizing 
the  patient  by  the  administration  of  a  tincture  or  fluid  extract  of 
the  plant  or  flower  the  pollen  of  which  seems  to  be  particularly 
inimical  to  his  pituitary  membrane.  Some  few  individuals,  evi- 
dently of  a  highly  neurotic  type,  seem  to  have  been  for  a  time 
more  or  less  soothed  by  this  novel  procedure,  and  perchance 
some  others  may  be ;  but  it  is,  to  say  the  least,  a  trifle  premature 
to  speak  of  the  method  as  a  probable  great  discovery  and  to  found 
such  radiant  hopes  upon  it.  This  and  many  other  such  bizarre 
suggestions  that  are  perpetrated  from  time  to  time  appeal  more  to 
our  sense  of  humor  than  to  our  knowledge  of  the  physiological 
action  of  remedies. 

With  the  subsidence  of  the  acute  attack  we  are  confronted 
by  the  question  as  to  what  we  shall  do  to  prevent  its  recur- 
rence. The  solution  of  this  problem  will  be  found  in  the  com- 
bination of  local  and  general  treatment.  The  local  will  consist 
in  the  (if  possible)  complete  removal  of  the  nasal  lesion  that  is 
invariably  present.  There  may  be  a  ver}-  wide  difference  in  the 
character  of  this ;  it  may  be  aggressive  in  its  prominence  or  so 
indistinct  and  elusive  as  to  require  careful  search  for  its  discover}-, 
but  we  may  be  sure  that  a  local  cause  for  this  local  disturbance  is 
never  absent.  Whatever  this  may  be,  it  is  well  to  j)ostpone  any 
active  treatment  of  it  until  ever}'  trace  of  the  acute  attack  has 
departed  and  the  patient  has  had  some  weeks  in  which  to  enjoy 
his  recovery  and  to  regain  his  customary  mental   and  physical 
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tone.  There  need  and  should  be  no  delay,  however,  in  studying 
the  patient's  constitutional  defects  and  in  planning  methods  for 
their  correction.  The  putting  of  these  into  execution  and  carry- 
ing them  to  a  successful  conclusion  is  an  undertaking  that  will 
demand  unremitting  watchfulness  and  perseverance  from  the 
practitioner,  and  the  exercise  of  immense  patience  and  self-control 
on  the  part  of  the  patient.  The  latter  must  understand  at  the 
outset  that  it  is  upon  his  faithful  co-operation  that  ultimate  suc- 
cess will  depend,  and  with  this  made  clear  to  him  we  are  ready  to 
open  our  joint  attack  upon  the  host  of  hygienic  blunders  and  per- 
haps wilful  bad  habits  that  we  are  to  meet  and  overcome — self- 
indulgence  (a  term  covering  a  multitude  of  sins) ;  irregularities 
connected  with  the  patient's  hours  for  meals,  for  work,  rest,  and 
play ;  indiscretions  of  diet,  lack  of  exercise,  objectionable  fancies 
in  matters  of  clothing  and  bathing,  and  finally  vicious  excesses 
— alcoholic,  narcotic,  or  sexual.  There  can  be  no  mistaking  the 
purpose  for  which  this  critical  oversight  of  these  matters  is  exer- 
cised. Everything  that  will  lessen  in  any  degree  the  patient's 
general  vitality  and  vigor  must  be  removed  from  his  scheme  of 
life,  and  everything  that  will  contribute  to  his  physical  and  more 
particularly  his  nutritive  and  nervous  welfare  should  be  added. 
After  a  reform  has  been  effected  in  any  habits  of  a  vicious  nature 
the  accurate  adaptation  of  the  diet  to  any  inherited  or  acquired 
morbid  state  is  one  of  the  next  essentials.  The  age,  the  sex,  the 
occupation,  the  whole  environment  of  the  patient  must  be  sepa- 
rately studied  and  provided  for  in  the  dietary  scheme.  In  the 
closest  possible  association  with  the  regulation  of  food  is  that  of 
exerci.-ae.  Judiciously  advised,  with  careful  reference  to  the  con- 
dition and  needs  of  the  patient,  it  is  worth  all  the  drugs  in  the 
pharmacop(i}ia.  I  believe  in  nothing  more  firmly  than  that  if  a  man. 
takes  care  of  his  muscles  his  nerves  will  take  care  of  themselves. 
It  is  thou  in  the  skilful  blending  of  diet  and  exercise  and  their 
application  in  proper  proportions  to  each  of  the^e  patients  that  we 
have  the  one  rational  and  reliable  method  of  removing  the  con- 


NEUROSES,  161 

stitatiooal  factor  that  is  so  active  in  the  causation  of  hay  fever. 
Within  a  reasonable  time  the  digestive  tract  is  restored  to  a  state 
of  sanitary  purity^  general  nutrition  is  established  upon  a  firm 
foundation,  and  the  previously  unstable  nervous  system,  steadied 
and  invigorated,  is  enabled  to  resist  such  disturbing  influences  as 
once  proceeded  from  the  contact  of  atmospheric  irritants  with  the 
hypersBsthetic  pituitary  membrane ;  the  vasomotor  centres  reso- 
lutely resume  their  domination  over  the  nasal  erectile  structures, 
and  the  distressing  phenomena  of  hay  fever  will  be  known  no 
more.  The  essential  idea  is  to  put  the  patient  upon  a  course  of 
strict  training  that  will  bring  out  all  his  capacity  for  self-denial 
and  self-help,  that  will  effect  a  most  salutary  change  in  his  whole 
morale^  and  will  so  completely  remove  the  hypersesthesia  of  the 
nasal  sensory  nerves  as  to  make  them  quite  indifferent  to  a 
species  of  irritant  that  once  sufficed  to  throw  them  into  a  state  of 
violent  commotion.  This  plan  of  treatment  penetrates  to  and 
combats  the  very  b^inning  of  pathogenesis,  and,  though  it  is 
often  enough  slow  and  tedious,  yet  to  patients  possessed  of  grit 
and  determination  it  brings  a  sure  reward. 

Disturbances  of  the  sense  of  smell  are  not  uncommon  and  are 
classified  as  anosmia,  hyperosmia,  and  parosmia. 

Anosmia,  This  may  be  due  to  mechanical  alterations  of  the 
nasal  chambers  which  oppose  the  entrance  of  the  odoriferous  par- 
ticles and  their  access  to  the  upper  or  olfactory  portion  of  the 
nose.  Again,  if  the  pituitary  membrane  is  atrophic  or  dryer  than 
it  should  be,  solution  of  these  particles  cannot  take  place,  and 
their  odor  is  unperceived.  Finally,  disease  of  the  olfactory 
nerves,  either  of  their  trunks  or  peripheral  cells  and  of  the  olfac- 
tory centres,  will  result  in  an  impairment  or  entire  suspension  of 
the  sense  of  smell. 

Hyperosmia,     This  overacuteness  of  olfaction  is  apt  to  occur 

in  association  with  other  manifestations  of  nervous  disturbance. 

Anything  that  leads  to  a  general  lowering  of  nerve  tone  may  have 

this  symptom  for  one  of  its  effects.     Hysteria,  neurasthenia,  or 

11 
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the  nervous  depression  following  some  exhausting  illness  are  at 
times  the  occasion  for  its  appearance. 

Parosmia.  The  same  conditions  that  at  one  time  occasion  an 
abnormal  keenness  of  the  sense  of  smell  may  at  another  be  re- 
sponsible for  its  perversion.  The  imaginary  odors  are  usually  of 
an  offensive  nature,  and  the  patient  may  regard  them  as  either 
self-produced  or  coming  from  some  external  source.  The  affec- 
tion is  not,  as  a  rule,  of  long  duration. 

The  treatment  of  these  different  disturbances  is  based  upon  the 
cause  associated  with  each.  The  nasal  stenosis  that  may  occasion 
anosmia  is  to  be  removed,  or  the  mucous  membrane,  if  dry  and 
unresponsive  to  normal  olfactory  stimulus,  is  to  have  its  secretion 
restored  and  the  terminal  nerve  filaments  aroused  by  local  and 
general  measures  that  will  improve  its  nutrition.  The  treatment 
of  hyperosmia  and  parosmia  is  that  of  the  general  conditions  from 
which  they  arise. 

The  symptoms  that  are  held  to  be  of  a  reflex  nature  and  as 
originating  in  some  functional  or  physical  defect  within  the  nose 
are  very  many,  but  it  is  well  to  be  cautious  in  accepting  such 
cause  for  them  and  to  exclude  all  others  before  doing  so.  A 
brief  list  of  them  will  include  cough,  asthma,  aphonia,  laryngeal 
spasm,  a  variety  of  affections  of  the  eye  and  ear,  and  finally  a 
large  number  involving  the  nervous  system,  such  as  migraine, 
neuralgias,  vertigo,  chorea,  and  epilepsy. 

Tf  an  intranasal  cause  sufficient  to  account  for  any  of  these 
reflex  disturbances  is  found  their  treatment  can  be  a  matter  of  no 
uncertainty  ;  but  in  addition  to  the  removal  of  the  local  irritation 
there  should  always  be  an  effort  to  soothe  and  strengthen  the 
reflex  centres  that  have  perhaps  for  a  long  time  been  subjected 
to  its  enervating  influence. 


CHAPTER   VII. 

EPISTAXIS -FOREIGN  BODIES-NEOPLASMS. 

EPISTAZIS. 

Nasal  hemorrhage  is  of  such  frequent  occurrence,  it  may  be 
at  times  so  alarmingly  profuse,  and  the  most  efficient  measures 
for  checking  it  are  so  simple  and  easily  carried  out  that  no  one 
should  be  unfamiliar  with  them.  The  bleeding  may  be  occa- 
jsioned  by  some  form  of  traumatism,  it  may  be  due  to  a  long- 
standing local  lesion  of  varying  nature,  its  occurrence  may  be  the 
expression  of  disease  situated  elsewhere,  and  finally  it  may  be 
•constitutional  or  vicarious  in  its  origin. 

Any  local  condition  which  will  occasion  and  maintain  a  hyper- 
emia of  the  nasal  mucous  membrane  will  predispose  to  epis- 
taxis.  Deflections  of  or  projections  from  the  septum,  neoplasms, 
<»tarrhal  engorgement  of  the  turbinates,  ulceration,  may  all  at  one 
time  or  another  be  responsible  for  the  loss  of  blood.  The  local 
lesion,  however,  from  which  the  hemorrhage  proceeds  in  the 
largest  number  of  cases  is  situated  upon  the  septal  cartilage  just 
within  the  vestibular  margin  and  not  far  above  the  floor  of  the 
nose.  It  is  at  this  point  that  the  septal  artery,  ascending  from 
the  superior  coronary,  spreads  its  branches  over  the  septum.  The 
mucous  membrane  here  is  at  best  very  thin ;  it  is  the  portion 
most  exposed  to  the  entering  air  and  to  the  impact  of  whatever 
foreign  particles  it  may  contain,  and  it  is  consec^uently  more  apt 
to  become  dry  and  brittle  than  the  better  protected  portions 
further  within  the  cavity.  The  frequent  removal  by  means  of 
the  handkerchief  or  finger-nail  of  the  small  crusts  that  are  apt  to 
form  here  occasions  some  slight  epithelial  loss,  farther  thinning 
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of  the  covering  of  the  vessel  walls,  and  leads  ultimately  to  their 
exposure  and  erosion. 

Epistaxis  is  a  frequent  accompaniment  of  the  general  febrile 
diseases,  of  valvular  insufficiency  of  the  right  side  of  the  hearty 
of  portal  obstruction,  of  Bright's  disease.  It  may  result  from  a 
mechanical  congestion  produced  through  pressure  upon  the  veins 
of  the  neck  by  an  aneurism,  bronchocele,  or  other  tumor.  This 
symptom  may  also  be  an  incident  of  both  plethora  and  ansemia^ 
and  it  is  one  of  the  earliest  evidences  of  the  hemorrliagic  diathesis 
— ^haemophilia.  The  commonest  epistaxes  of  vicarious  nature  are 
those  following  the  suppression  of  the  menstrual  flow  or  one  of 
a  long-standing  hemorrhoidal  flux. 

Treatment.  Cocaiue  and  the  recently  introduced  powdered 
extract  of  the  suprarenal  capsule  have  almost  revolutionized  the 
treatment  of  the  greater  number  of  epistaxes.  But  a  comparatively 
few  years  ago  anterior  and  posterior  plugging  of  the  nasal  fossae 
or  some  form  of  tamponade  were  commonly  the  first  things 
thought  of  in  nasal  hemorrhages  of  any  severity.  Among  rhin- 
ologists  they  are  now  the  last,  and  it  is  to  be  hoped  that  the  next 
generation  of  general  practitioners  will  have  been  so  well  in- 
structed in  the  improved  modern  management  of  this  accident 
that  plugs  and  tampons  will  pass  into  an  obscurity  from  which 
they  will  again  emerge  only  upon  the  rarest  occasions. 

The  greatest  difficulty  that  used  to  be  experienced  in  checking 
these  hemorrhages  arose  from  the  inability  of  the  average  physi- 
cian to  locate  the  bleeding  vessel.  With  our  present  means  of 
illuminating  the  nasal  chambers,  however,  this  difficulty  should 
no  longer  exist,  and  the  man  who  has  been  drilled  in  the  correct 
use  of  the  head-mirror  and  the  nasal  speculum  need  have  no  ^mis- 
givings  when  he  is  called  uix)n  to  arrest  a  flow  of  blood  from  the 
nasal  mucosa. 

The  very  first  step  in  the  management  of  such  cases,  therefore, 
will  be  the  adoption  of  measures  that  will  enable  us  to  discover 
the  point  from  which  the  blood  is  escaping.     If  the  hemorrhage 
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has  been  in  progress  for  some  time  the  nose  will  in  all  probability 
be  more  or  less  filled  with  coagula.  We  should  not  be  deluded 
into  allowing  these  to  remain  with  the  idea  or  hope  that  they  of 
themselves  may  succeed  in  arresting  further  bleeding.  On  the 
contrary,  if  the  nose  be  thoroughly  washed  out  with  water  as  hot 
as  can  be  borne  the  haemostatic  effect  of  this  will  be  greater  than 
that  exerted  by  the  soft,  porous  clots.  A  wide-nozzled  syringe 
will  be  the  most  convenient  means  of  injecting  the  water,  the 
temperature  of  which  should  be  gradually  raised  from  100°  F.  to 
130®  F.,  or  even  higher.  The  cavity  having  been  entirely  freed 
from  coagula  is  quickly  illumined  and  examined  through  the 
speculum  and  its  mucous  lining  gently  mopped  with  cotton  until 
the  cluster  of  oozing  capillaries  or  the  spurting  arteriole  is  clearly 
exposed  to  view.  This  much  being  accomplished,  we  moisten  the 
cottoned  tip  of  our  applicator  in  a  6  per  cent,  solution  of  cocaine 
and  press  it  firmly  for  a  minute  or  two  upon  the  hemorrhagic 
area.  If  upon  its  removal  the  bleeding  is  resumed,  the  same 
manoeuvre  is  repeated  with  a  freshly  prepared  1  to  10  solution  of 
the  adrenal  extract.  It  will  be  a  much  larger  vessel  than  is 
ordinarily  found  in  the  pituitary  membrane  that  will  resist  the 
extraordinary  constricting  action  of  this  remedy.  The  flow  will 
almost  invariably,  for  a  time  at  least,  be  arrested,  and  during  this 
time  we  are  able  to  prevent  its  recurrence  by  touching  the  leak- 
ing vessel  with  a  fused  crystal  of  chromic  acid.  If  the  hemor- 
rhage has  been  simply  capillary  in  its  origin  a  drachm  to  the 
ounce  solution  of  nitrate  of  silver  will  often  prove  sufficient  to 
accomplish  this  result.  As  has  been  said,  it  is  the  septal  cartilage 
just  within  the  inner  margin  of  the  vestibule  that  usually  fur- 
nishes the  source  of  the  bleeding.  If  we  find  that  there  has  been 
some  more  or  less  extensive  epithelial  loss  here,  and  that  the 
leakage  from  the  thin-wallcd  capillaries  is  due  to  their  uncovered 
state,  we  must  warn  the  patient  against  the  incautious  use  of  his 
finger-nail  or  handkerchief  and  adopt  measures  that  will  encour- 
age the  re-formation  of  the  epithelium.     Applications  every  few 
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days  of  solutions  of  nitrate  of  silver  of  moderate  strength^  10  to 
20  grains  to  the  ounce^  will  do  Ais,  and  we  may  also  give  the 
patient  to  use  each  night  on  retiring  an  ointment  of  the  yellow 
oxide  of  mercury,  1  grain  to  the  drachm  of  carbolized  vaseline. 

If  the  epistaxis  proceeds  from  one  of  the  varieties  of  neoplasm 
occasionally  found  within  the  nose,  an  angioma,  fibroma,  or  one 
of  malignant  nature,  the  removal  of  the  growth  and  the  cauteriza- 
tion or  curettement  of  its  base  will  put  an  end  to  it. 

Frequently  recurring  hemorrhage  due  to  disease  situated  else- 
where than  in  the  nose,  though  yielding  upon  each  occasion  per- 
haps to  the  local  measures  already  detailed,  can  only  be  prevented 
from  persistent  repetition  by  the  control  of  the  remote  cause. 
Cardiac  valvular  insufficiency,  chronic  interstitial  nephritis,  or 
portal  congestion  take  precedence  in  therapeutic  importance  over 
the  merely  symptomatic  local  hemorrhage.  Again,  in  those  cases 
in  which  the  pituitary  flux  is  a  consequence  of  the  mechanical 
vascular  distention  maintained  by  an  aneurism  or  bronchocele, 
we  can  hope  for  little  more  than  palliation  so  long  as  such 
obstacles  to  normal  venous  drainage  continue  operative. 

As  specialists,  the  greatest  demand  upon  our  resources  is  made 
by  those  who  are  the  subjects  of  haemophilia,  popularly  known  as 
'^  bleeders,"  or  in  those  in  whom  serious  epistaxis  occurs  as  a 
symptom  of  acute  leukaemia,  purpura,  or  scorbutus.  These  cases 
are  apt  to  prove  exceedingly  rebellious  to  ordinary  astringents 
however  well  these  may  answer  in  those  hemorrhages  due  to  a 
local  lesion.  Cocaine  is  worse  than  useless,  because  of  its  second- 
ary relaxing  effect  upon  vascular  tone,  in  consequence  of  which  a 
few  minutes'  suspension  of  the  flow  may  be  followed  by  its  return 
in  increased  quantity.  No  such  objection  can  be  lodged,  however, 
against  the  suprarenal  extract,  and  this  substance  has  the  advan- 
tage of  being  powerfully  active,  both  by  topical  application  and 
by  internal  administration.  Its  systemic  action  is  that  of  a 
muscle  tonic,  it  increases  the  contractile  power  of  all  muscle  fibres 
and  appears  to  possess  a  selective  action  upon  those  of  the  heart 
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and  arteries.  Its  power  to  restore  normal  blood-pressure  is  of 
particalar  value  in  the  diseases  now  under  consideration,  all  of 
which  are  marked  by  lowered  arterial  tension  and  a  tendency  to 
passive  superficial  or  submucous  hemorrhage.  Locally,  after  the 
preliminary  cleansing  of  the  nose  with  hot  water,  the  most 
efficient  method  of  using  the  adrenal  will  be  by  the  injection  of  a 
1  to  10  freshly  made  and  filtered  solution.  Simultaneously  five 
grains  of  the  powdered  gland  are  to  be  placed  upon  the  tongue 
and  gradually  swallowed  as  it  mingles  with  the  saliva.  During 
the  continuance  of  the  hemorrhage  this  dose  may  be  repeated 
every  two  hours  until  palpitation  or  other  constitutional  effects  of 
the  drug  become  manifest.  In  cases  of  any  urgency  the  10  per 
cent,  solution  may  be  used  hypodermically,  the  one  essential  pre- 
caution being  that  it  shall  be  perfectly  aseptic. 

It  will  probably  be  only  in  exceptional  instances  that  the 
measures  thus  &r  reviewed  will  fail  to  arrest  the  flow  of  blood. 
For  the  few  exceptions,  however,  w6  are  compelled  to  fall  back 
upon  some  form  of  mechanical  pressure.  It  will  be  futile  and 
perhaps  somewhat  hazardous  if  in  the  face  of  failure  up  to  this 
point  we  consume  any  more  time  in  experimenting  with  such 
articles  as  peroxide  of  hydrogen,  antipyrine,  ferripyrine,  or  in- 
sufflations of  alum  or  tannic  acid.  If  far  more  powerful  hsemo- 
statics  have  proved  inefficient  these  will  be  scarcely  likely  to  suc- 
ceed. We  have  arrived  then  at  the  point  where  the  only  thing 
that  remains  to  us  is  the  tampon.  The  material  employed  for 
packing  the  nose  should  be  one  of  the  varieties  of  antiseptic 
gauze.  If  the  bleeding-point  be  within  easy  view  and  reach 
from  the  anterior  nares  we  need  not  pack  the  wliole  cavity  but 
merely  blanket  the  point  itself.  The  gauze  is  cut  in  strips  of 
sufficient  length  to  reach  some  little  distance  beyond  the  leaking 
vessel.  A  large-sized  speculum  is  selected,  and  through  this  the 
portions  of  gauze  are  introduced  with  the  angular  forceps  and 
pressed  down  upon  one  another  from  the  floor  of  the  nose  upward 
until  they  have  risen  somewhat  above  the  source  of  hemorrhage. 
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In  many  of  these  cases  the  Bernay  sponge,  a  disk  of  com- 
pressed absorbent  cotton,  will  be  found  equally  efficient  and  much 
more  easily  and  quickly  introduced  than  the  gauze.  If  the 
bleeding  area  is  extensive,  or  perhaps  if  it  involves  the  whole 
cavity,  the  posterior  nares  should  also  be  tamponed.  For  this 
purpose  the  Bellocq  canula  is  now  but  seldom  used,  its  place 
having  been  taken  by  a  soft  rubber  catheter  or  a  flexible  bulbous 
bougie.  This  little  instrument  is  passed  along  the  floor  of  the 
nose  into  the  nasopharynx,  and  when  its  tip  appears  below  the 
edge  of  the  velum  it  is  seized  with  forceps  and  drawn  out  of 
the  mouth.  To  it  is  attached  a  piece  of  ligature  silk  about  six- 
teen inches  in  length,  having  secured  at  its  centre  a  pledget  of 
gauze  of  a  size  to  fill  the  choana.  The  bougie  being  now  drawn 
out  of  the  nose  brings  with  it  the  cord  of  silk,  and  with  this  the 
gauze  is  partly  pulled,  and  with  the  finger  of  the  other  hand 
partly  pushed  upward  back  of  the  velum  into  proper  position. 
The  two  ends  of  the  silk  ligature — the  one  from  the  nose,  the 
other  from  the  mouth — are  loosely  tied,  hung  over  the  ear,  and 
retained  by  a  strip  of  adhesive  plaster.  The  operation  is  now 
completed  by  filling  the  anterior  portion  of  the  cavity  with  gauze. 
This  dressing  may  be  safely  permitted  to  remain  for  thirty-six 
hours  or  a  trifle  longer.  The  anterior  portion  is  removed  very 
gently,  one  strip  at  a  time,  the  posterior  plug  drawn  down  and 
out  through  the  mouth  by  the  cord  attached  to  it,  and  the  cavity 
then  cleansed  so  gently  that  hemorrhage  will  not  be  re-excited. 
If  necessary  the  chamber  may  be  repacked  after  thorough  cleans- 
ing and  antisepsis,  but  the  necessity  will  occur  but  seldom. 

However  skilfully  this  method  of  tamponing  just  described 
may  be  carried  out,  it  is  exceedingly  disagreeable  to  the  patient, 
and  the  gagging  almost  invariably  occasioned  by  it  may  render  it 
anything  but  easy  for  the  physician.  An  instrument  of  very 
recent  introduction  will  probably  supplant  this  whole  procedure 
and  make  the  packing  of  the  nose  a  perfectly  simple  matter  for 
the  physician,  while  it  will  minimize  the  unpleasantness  of  the 
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operstioD  to  the  patient.  This  is  called  the  "  Darmack  Surgical 
Dressing  Packer "  (Figs.  34  and  35).  I  have  used  it  as  yet  but 
a  few  times,  hut  on  each  of  these  occaaiona  it  performed  its  work 
ao  rspidlv  and  satisfactorily  that  hereafter  I  shall  undertake  the 


Dunosck  eurglcal  dressLtiK  psi^kei 


operation  with  much  less  reluctance  than  formerly.  For  nasal 
purposes  it  is  made  in  two  sizea,  the  smaller,  5-32  inches  in  diam- 
eter, entering  a  child's  nose  without  difficulty.     The  outer  tube  of 


the  instrument  has  a  piston  or  push-rod  within  it,  and  it  is  with 
this  tliat  the  strip  of  ganze  is  propelled  into  the  cavity  to  be 
filled.  The  amount  of  pressure  to  be  exerted  by  the  packing  is 
readily  varied,  and  not  the  least  of  the  instrument's  attractive 
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features  is  the  ease  and  quickness  with  which  the  dressing  can  be 
subsequently  removed. 

FOREIGN  BODIES. 

Articles  of  widely  varying  character  are  frequently  pushed  into 
the  nasal  chambers  by  children  out  of  curiosity,  are  secreted  there 
by  subjects  of  dementia  or  other  mental  disturbance,  and  may 
obtain  accidental  access  to  them  via  the  nasopharynx  during  the 
acts  of  coughing  or  attempted  expulsion  of  them  from  the  lower 
air  or  food  passages. 

The  promptness  and  severity  of  the  symptoms  that  they  occa- 
sion depend  upon  their  composition,  their  size,  and  the  smoothness 
or  irregularity  of  their  surface.  Those  that  are  both  small  and 
unirritating  may  provoke  such  very  slight  disturbance  that  their 
presence  may  be  unrecognized  for  long  periods.  When  they  are 
of  greater  size,  however,  or  have  rough,  sharp  outlines  the  result- 
ant symptoms  are  early  in  their  appearance.  It  is  but  seldom  that 
both  cavities  are  simultaneously  involved  in  this  \vay,  and,  there- 
fore, these  symptoms  are  usually  unilateral.  Obstruction,  discharge 
which  keeps  pace  in  abundance  and  character  with  the  degree  of 
inflammation,  pain,  slight  hemorrhage,  perhaps,  and  external 
swelling,  all  announce  the  presence  of  some  irritant.  Inspection 
wdll  usually  reveal  it  unless  it  is  well  within  the  fossa  and  hidden 
by  a  quantity  of  secretion  and  the  swelling  of  the  mucous  mem- 
brane in  front  of  it.  Some  history  is  generally  obtainable,  how- 
ever, which  will  clear  up  any  diagnostic  doubt.  If  the  body  has 
been  present  for  some  time  and  has  injured  the  tissues  to  any 
extent,  or  if  unskilled  attempts  to  remove  it  have  been  made,  we 
may  find,  in  addition  to  mere  swelling,  more  or  less  erosion  of  the 
mucous  membrane,  ulceration,  and  possibly  in  rare  cases  exten- 
sive dastruction. 

Treatment.  If  one  has  a  good  light  and  suitable  instruments 
the  extraction  of  a  foreign  body  from  the  nasal  passages  of  the 
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An   impacted   canine  lootli  wiih  the  apex  of  ihe  rooi 
within  the  nasal   fossa.     (Cryer.l 


Apex  of  sii  irapiLied 


rt-all  of  the  nasal  chamber,  seen  U-t 
the  inside,  showing  the  apex  of  the  impacted  t 
nine  loolh.     (Cryer.) 
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adult  is  quite  a  simple  matter,  but  when  the  patient  is  an  alarmed 
and  refractory  child,  the  body  well  within  the  fossa  and  too 
smooth  to  afford  a  firm  hold  to  instruments,  and  there  is  present 
also  any  degree  of  swelling  of  the  mucous  membrane,  the  difficul- 
ties of  extraction  can  scarcely  be  exaggerated.  Vast  quantities  of 
patience,  tact,  gentleness,  and  skill  are  usually  necessary  to  suc- 
cess, and  if  the  physician  be  lacking  in  any  of  these  qualities  the 
best  substitute  for  them  is  the  administration  of  a  general  anaes- 
thetic. If,  however,  the  child  be  fairly  quiet  and  the  body  not 
deeply  inserted  it  may  generally  be  removed  without  the  aid  of 
ether  or  chloroform.  The  patient  is  best  held  upon  the  lap  of  the 
parent,  the  secretion  obscuring  the  body  gently  removed  by  pled- 
gets of  dry  cotton  upon  the  carrier,  and  then  the  mucous  mem- 
brane in  front  of  it  anaesthetized  and  contracted  by  a  2  per  cent, 
cocaine  solution  in  spray  or  upon  the  cotton-applicator.     If  there 
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Buck's  ear  curette. 


is  any  great  degree  of  swelling  of  the  tissues  the  adrenal  solution 
may  also  be  of  use.  When  the  pathway  for  the  exit  of  the  body 
has  thus  been  cleared  it  may  be  moved  a  little  forward  at  times 
by  inducing  the  child  to  blow  the  nose,  and  it  may  often  be 
expelled  altogether  by  introducing  the  tip  of  the  Politzer  bag  into 
the  opposite  nostril  and  compressing  the  bag  with  moderate  force. 
Failing  in  this  the  physician  has  a  variety  of  instruments  at  his 
service.  The  choice,  however,  depends  so  much  upon  the  size, 
shape,  and  situation  of  the  foreign  body  that  the  openitor  must  be 
left  to  his  own  judgment.  The  instruments  that  I  have  found  of 
most  frequent  service  have  been  Buck's  bhmt  ring  ear  curette,  a 
delicate  hook  with  a  slender  shaft,  and  an  angular  forceps  with 
roughened  or  rat-tooth  extremity.  If  the  child  be  restless  suffi- 
cient assistance  must  be  obtained  to  have  it  firmly  held,  since  any 
struggling  will  be  apt  to  defeat  the  most  skilful  manipulation  of 
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instruments.  If  such  aid  is  not  to  .be  had*  the  necesaary  quiet- 
ness may  be  secured  by  means  of  a  little  chloroform. 

At  very  long  intervals  there  are  reported  cases  in  which  insects 
have  made  their  way  into  the  nose,  or  the  larvae  of  flies  having 
been  deposited  within  the  vestibule  or  anterior  nares  are  hatched 
by  the  heat  and  moisture  and  the  nose  becomes  the  abode  of  a 
number  of  maggots.  In  the  warmer  climates  such  cases  are  not 
infrequent,  but  they  are  of  such  rare  occurrence  in  northern 
countries  that  very  few  specialists  ever  see  them.  The  accom- 
panying symptoms  are  similar  to  but  more  severe  than  those 
produced  by  inanimate  foreign  bodies.  The  most  eflFective 
method  of  removal  is  the  injection  of  chloroform.  The  cavities 
are  first  cleansed  as  well  as  possible,  then  ansesthetized  with 
cocaine  in  4  per  cent,  solution,  and  finally  chferoform,  diluted 
with  an  equal  quantity  of  water,  injected.  After  the  larvae  and 
matured  maggots  have  been  destroyed  in  this  way  they  should  be 
expelled  from  the  nose  by  vigorous  syringing. 

RhinoVdhSy  stray  teeth,  and  other  curiosities  in  the  way  of  for- 
eign bodies  are  also  found  now  aud  then  in  the  nasal  fossae.  The 
symptoms  provoked  by  them  and  the  methods  employed  for  their 
removal  do  not  differ  essentially  from  those  already  described. 

NEOPLASMS. 

Although  several  varieties  of  new-growths  are  encountered 
within  the  nasal  chambers  there  is  but  one  that  is  of  frequent 
occurrence.     This  is  the  myxoma  or  mucous  polyp. 

Etiology.  There  is  no  general  agreement  as  to  the  causation  or 
mode  of  origin  of  this  tumor.  A  polypoid  diathesis,  ethmoid 
necrosis,  disease  of  the  accessory  sinuses,  and  other  theories  more 
or  less  plausible  have  been  separately  suggested  as  explaining  it; 
but  while  at  times  no  doubt  each  of  them  has  been  etiologically 
active  there  is  none  of  them  that  is  invariably  present.  We  may 
be  pretty  well  assured,  however,  that  preceding  the  appearance  of 
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the  polyps  there  is  a  persistent  irritative  hypersemia  of  the  mucous 
membrane  that  largely  contributes  to  their  birth  and  subsequent 
growth.  Perhaps  as  the  result  of  a  series  of  neglected  coryzas 
the  mucous  membrane^  particularly  that  covering  the  middle  tur- 
binate, becomes  swollen  and  somewhat  oedematous,  it  undergoes  a 
mucoid  or  myxomatous  degeneration,  and  then  at  certain  points, 
depending  probably  upon  some  peculiarity  of  vascular  arrange- 
ment or  tissue  structure,  appear  the  circumscribed  prominences  or 
buds  which  denote  the  future  polyp.  They  are  almost  always 
multiple  and  pedunculated,  and  their  nasal  site,  as  has  already 
been  intimated,  is  some  portion  of  the  surface  of  the  middle  tur- 
binated body.  Their  most  frequent  point  of  attachment  is  to  the 
lower  border  of  this  body  or  upon  its  outer  surface,  within  the 
recess  between  it  and  the  external  wall  of  the  nose.  The  size  of 
the  mucous  polyp  is  governed  by  its  age  and  the  spaciousness  of 
the  cavity  m  which  it  grows.  The  one  situated  anteriorly  is 
usually  that  of  greatest  size,  often  filling  the  vestibule  and  even 
at  times  projecting  from  it.  Both  nasal  fossae  participate,  as  a 
rule,  in  this  disease,  although  it  is  not  a  rare  occurrence  to  find  a 
single  polyp  in  one  or  the  other  cavity.  The  growths  are  some- 
what more  frequent  in  the  male  than  in  the  female,  and  they  may 
be  found  in  the  youngest  children  as  well  as  in  individuals 
of  advanced  age. 

Pathology.  The  structure  of  the  myxoma  is  of  very  simple 
nature,  a  mass  of  loosely  woven  connective  tissue,  with  a  covering 
of  ciliated  epithelium,  and  containing  a  gelatinous,  almost  fluid, 
substance  made  up  largely  of  mucin.  The  bloodvessels  are 
moderately  abundant,  but  are  almost  entirely  limited  to  the  sur- 
face, while  the  nerve-supply  is  conspicuous  by  its  nieagreness  and 
at  times  apparent  absence. 

Symptoms.     The  number,  size,  and  location  of  the  tumors  deter- 
<  > 
mine  to  a  great  extent  the  symptoms  provoked  by  them.     When 

they  are  numerous  and  of  sufficient  size  to  fill  the  lumen  of  the 

nasal  chambers  mouth-breathing  is  of  course  inevitable,  and   is 
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accompanied  by  the  usual  dry,  irritable  throat  and  husky  voice. 
The  voice  also  loses  entirely  its  characteristic  quality,  and  becomes 
absolutely  flat  and  non-resonant.  The  discharge  is  usually  exces- 
sive, seromucous  in  character,  and  may  be,  if  it  is  slow  in  escap- 
ing, or  if  there  is  assookited  sinus- or  ethmoid  disease,  offen- 
sive. The  sense  of  smell,  always  seriously  impaired,  may  be 
entirely  suspended.  All  the  symptoms  are  usually  much  aggra- 
vated during  damp  weather  as  a  result  of  the  hygroscopic  proper- 
ties of  these  tumors.  It  is  not  surprising  that  many  of  the  nasal 
reflexes  occur  in  association  with  this  disease — cough,  asthma, 
neuralgia,  or  dizziness. 

Diagnosis.  To  the  practised  eye  the  mere  appearance  of  the 
growth  is  usually  sufficient  for  diagnosis.  Instead  of  attributing 
various  shades  of  color  to  it,  probably  the  most  satisfactory 
description  of  its  appearance  is  the  statement  that  it  resembles 
very  closely  the  pulp  of  a  grape.  The  color  is  about  the  same ;  it 
is  translucent  or  semitransparent,  it  pits  on  pressure  with  the 
probe,  and  its  surface  presents  an  arborescent  arrangement  of  the 
vessels.  It  is  more  or  less  movable  in  proportion  to  the  length 
and  slendemess  of  the  pedicle.  The  use  of  the  probe  will  enable 
us  to  trace  the  growth  upward  from  its  extremity  to  its  attach- 
ment, and  thus  to  exclude  neoplasms  which  arise  from  the  septum 
or  inferior  turbinate.  At  times  some  peculiarity  of  conformation 
of  the  middle  turbinate  may  puzzle  the  young  rhinologist.  Occa- 
sionally this  body  projects  alniost  straight  inward  from  its  attach- 
ment to  the  outer  wall,  and  then  turns  abruptly  downward.  If 
at  the  same  time  its  anterior  extremity  happens  to  be  rather 
bulbous  and  oedematous  or  mucoid  it  may  very  closely  resemble 
a  neoplasm  depending  from  some  point  in  the  upper  portion  of 
the  cavity.  The  ability  of  the  probe,  however,  to  determine  its 
comparative  density  and  immobility  and  to  make  its  point  of 
origin  clear  to  us  should  make  an  error  in  diagnosis  impossible. 

Prognosis.  The  liability  to  the  return  of  these  tumors  when 
once  removed  depends  upon  the  thoroughness  of  their  removal 
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and  upon  the  presence  or  absence  of  any  complicating  disease^ 
:8ach  as  a  chronic  sinusitis  or  necrosis  of  the  ethmoid.  In  uncom- 
plicated cases  the  prognosis  is  quite  satisfactory^  provided  the 
patient  is  willing  to  submit  to  the  necessary  duration  of  treatment. 


Fio.  87. 


Alligator  forceps. 


Treatment.  Certain  obsolete  methods  need  but  passing  refer- 
ence as  a  warning  against  their  future  employment.  Astringent 
injections  into  the  substance  of  the  growth^  insufflations  of 
powders,  such  as  tannin  or  alum,  and  the  superficial  application 
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Nasal  scissors. 


of  chemical  caustics,  are  all  as  ineffectual  as  they  are  tedious  and 
painful,  and  have  long  since  been  abandoned. 

Completeness  and  permanency  of  cure  are  only  to  be  secured 
through  mechanical  avulsion,  and  this  may  be  effected  by  the 
snare,  forceps,  or  scissors.     The  latter  two  instruments  are  chiefly 
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of  use  when  the  growths  are  small  and  their  bases  easily  acces- 
sible. In  such  cases  the  alligator  forceps  with  cutting  edge  (Fig. 
37)  or  the  scissors  illustrated  in  Fig.  38  prove  very  satisfactory. 
For  larger  growths,  however,  those  which  almost  fill  the  nasal 
chamber  and  whose  pedicles  are  quite  hidden  from  view,  the  cold 
wire  snare  is  by  far  the  best  instrument  at  our  service.  Pain 
and  hemorrhage  are  both  minimized  by  it,  and  the  operation  is 
rendered  much  less  formidable  by  its  skilful  manipulation. 
There  is  much  room  for  the  exercise  of  one's  own  fancy  in  the 
choice  of  a  snare,  but  I  think  there  can  be  little  doubt  that  for 
the  beginner  the  Jarvis  is  the  most  satisfactory  and  presents  the 
fewest  difficulties  in  its  use.  It  should  be  threaded  with  the  No. 
5  piano  wire,  and  this  if  it  be  silver-plated  may  be  purchased  in 
quantity  and  kept  indefinitely  without  rusting.     Previous  to  the 
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introduction  of  the  snare  the  nose  should  be  cleansed  as  well  as 
possible,  and  since  the  patient  is  generally  unable  to  blow  the 
nose  it  must  be  mopped  dry  with  cotton.  This  accomplished 
the  tissues  are  to  be  cocainized.  The  4  per  cent,  solution  is  of 
sufficient  strength  and  is  introduced  upon  the  applicator,  which  is 
passed  upward  upon  each  side  of  the  growth  from  its  lower 
extremity  to  its  pedicle.  The  mucous  membrane  of  the  floor,  the 
septum,  and  the  lower  turbinate  are  thus  anpesthetized,  and  the 
wire  loop  may  now  enter  the  cavity  without  inflicting  pain  and, 
what  is  perhaj)s  eiiually  desirable,  without  provoking  sneezing. 
This  latter  reflex,  when  frequent,  may  seriously  interfere  with  our 
success  in  engaging  and  retaining  the  polyps  within  the  loop, 
as  well  as  by  refilling  the  nose  with  a  flood  of  secretion  and 
obscuring  our  view.  The  illumination  of  the  cavity  should  be  as 
brilliant  as    possible,  and,  to  secure  this,  as  large  an  operating 
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speculum  as  the  vestibule  will  admit  should  be  employed.  In 
entering  the  nose  the  plane  of  the  loop  should  be  vertical,  and 
when  its  tip  has  been  passed  along  one  or  the  other  side  of  the 
tumor  a  sufficient  distance  beyond  it,  the  lower  end  of  the  wire  is 
carried  beneath  it  to  the  opposite  side,  and  the  loop  then  worked 
upward  toward  the  pedicle.  As  it  rises  in  this  way  it  should  be 
gradually  drawn  within  the  snare,  the  tip  of  which  is  kept  well 
elevated  and  in  close  contact  with  the  growth,  so  that  it  may  not 
escape.  When  the  pedicle  is  finally  reached  the  nut  is  screwed 
down  upon  the  sliding  canula  and  the  tissue  slowly  severed.  The 
more  slowly  this  is  done  the  less  will  be  the  hemorrhage,  which 
may  be  limited,  perhaps,  to  a  very  few  drops  of  blood.  This 
being  brushed  away  the  cocainization  is  repeated  if  necessary  and 
the  next  polyp  approached.  After  each  sitting,  and  generally 
several  are  required  to  entirely  clear  the  nose,  the  fossae  are 
sprayed  with  the  Dobell  and  a  warm  solution  of  hamamelis  and 
then  dusted  with  the  zinc  stearate  combined  with  boric  acid  or 
menthol.  The  satisfactory  removal  of  these  neoplasms  demands 
much  patience  and  considerable  skill,  and  when  it  is  finally 
accomplished  we  should  not  neglect  measures  which  will  prevent 
their  recurrence.  This  necessitates  the  destruction  of  the  morbid 
tissue  from  which  the  polyps  have  sprung.  Even  after  the  com- 
plete removal  of  the  growths  themselves  we  have  remaining  a 
mass  of  degenerated  tissue  covering  the  middle  turbinate,  which 
favors  the  indefinite  reproduction  of  them.  For  the  obliteration 
of  this  we  may  employ  the  curette,  the  cutting  forceps,  an  appro- 
priate form  of  scissors,  or  the  snare  itself ;  and  when  these  have 
been  effectually  used  we  may  complete  the  treatment  a  few  days 
later  by  the  application  to  any  points  needing  it  of  the  jralvano- 
cautery  or  chromic  acid.  This  thoroughness  of  treatment  requires 
time  and  patience,  but  we  shall  be  repaid  by  the  permanency  of 
cure  which  it  ensures. 

It  will  not  be  wise,  however,  for  us  to  regard  our  work  as 

finished  as  soon  as  we  have  reached  the  end  of  our  surgiciil  re- 

12 
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sources.  Although  we  may  have  removed  all  actually  pathological 
tissue,  yet  we  will  invariably  find  that  we  still  have  to  deal  with 
a  high  degree  of  catarrh  of  the  remaining  mucous  membrane.  If 
we  ignore  this  and  permit  the  patient  to  discontinue  treatment 
immediately  upon  the  removal  of  his  polyps  and  the  degenerate 
tissue  from  which  they  have  sprung,  it  is  more  than  probable 
that  the  neglected  catarrhal  process  will  sooner  or  later  reproduce 
the  whole  trouble.  To  save  ourselves  awkward  explanations, 
therefore,  when  the  patient  returns  a  year  or  so  later  in  the  same 
condition  as  when  we  first  saw  him,  we  had  better  insist  that  he 
shall  continue  his  visits  until  we  have  succeeded  in  relieving  him 
of  the  catarrhal  process  itself. 

Two  other  types  of  benign  neoplasm  occur  suflficiently  often  in 
the  nose  to  deserve  mention — the  one,  papiUomay  involving  the 
epithelial  tissue,  the  other,  angioma,  which  affects  the  connective 
tissue.  The  first  of  these  is  usually  found  upon  the  lower  tur- 
binate or  the  anterior  portion  of  the  septum,  and  this  situation,  as 
well  as  its  warty  appearance,  should  easily  prevent  mistaking  it 
for  a  mucous  polyp.  The  snare  or  forceps  followed  by  the  curette 
best  secures  its  removal  and  non-recurrence. 

The  angioma  usually  selects  for  its  site  the  mucous  membrane 
covering  the  septal  cartilage.  It  is  not,  as  a  rule,  of  any  great 
size,  and  occasions  but  little  obstruction.  It  may  be  sufficiently 
vascular  and  the  vessels  be  of  such  dimensions  that  we  may  detect 
distinct  pulsation  Its  tendency  to  frequent  bleeding  is  its  most 
prominent  symptom,  and  the  amount  of  blood  lost  may  be  large 
enough  to  exercise  an  effect  upon  the  patient's  general  condition. 
The  methods  of  removal  are  similar  to  those  employed  for  the 
papilloma.  Occasionally  the  growth  is  sessile,  and  there  is  some 
difficulty  in  retaining  it  within  the  loop  of  the  snare.  This  may 
be  overcome  by  first  transfixing  its  base  with  a  needle  and  then 
applying  the  snare  beneath  this.  The  loop  should  cut  its  way 
through  very  slowly  in  order  that  hemorrhage  may  be  dis- 
couraged, and  when  its  detachment  has  been  accomplished  the 
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base  of  the  growth  should  be  well  seared  with  the  galvanocautery 
or  thoroughly  cauterized  with  chromic  acid. 

Of  the  malignant  growths  probably  the  one  most  frequently 
encountered — yet  it  is  very  rare — is  the  small  round-celled  sar- 
coma. This  is  of  rapid  development,  soft,  and  very  vascular,  and 
after  completely  filling  the  nasal  chamber  in  which  it  grows  may 
invade  neighboring  cavities.  It  usually  originates  in  the  upper 
portion  of  the  nasal  fossa,  and  within  a  few  weeks  is  crowding 
the  septum  to  the  opposite  side  and  occasioning  marked  external 
swelling  of  the  face.  Severe  hemorrhage  from  this  form  of 
growth  is  apt  to  be  of  frequent  occurrence,  and  as  a  consequence 
the  patient's  appearance  may  become  quite  cachectic. 

The  diagnosis  should  be  made  by  the  removal  of  a  small  por- 
tion of  the  growth  and  the  microscopical  examination  of  this  frag- 
ment. 

In  the  treatment  anything  less  than  complete  extirpation  of  the 
tumor  will  almost  always  be  followed  by  its  very  rapid  recurrence, 
and  upon  the  extensiveness  and  accessibility  of  its  site  of  origin 
will  depend  very  largely  the  possibility  of  its  removal  per  mas 
itaturales.  If  this  be  impracticable  resort  must  be  had  to  one  of 
the  more  or  less  formidable  operations  that  have  been  devised  for 
the  extensive  opening  of  the  nasal  and  nasopharyngeal  cavities. 
Selection  may  be  made  from  among  those  of  Rouge,  Langenbeck, 
Oilier,  Brun,  or  Boeckel,  any  of  which  will  enable  us  not  only 
to  remove  the  tumor  itself  but  to  thoroughly  eradicate  the  dis- 
eased soil  from  which  it  has  sprung. 


CHAPTER   VIII. 

AFFECTIONS  OF  THE  SEPTUM. 

ELSMATOMA  AND  ABSCESS. 

HiEMATOMA  18  almost  invariably  of  an  acute  nature,  being 
consecutive  to  some  form  of  traumatism.  It  is  usually  limited  to 
the  cartilaginous  portion  of  the  septum,  and  may  present  on  both 
sides  or  upon  only  one.  The  symptoms  attending  an  ordinary 
accident  fail  to  subside  with  their  customary  rapidity,  and  the 
patient  is  annoyed  by  a  persistent  obstructive  swelling  just  within 
the  anterior  nares.  Moderate  pain  or  tenderness  may  be  asso- 
ciated with  it  and  some  increase  of  serous  secretion  from  the 
neighboring  mucous  membrane.  Simply  lifting  the  tip  of  the 
nose  is  sufficient  to  reveal  the  tumor  projecting  from  the  septum 
and  perhaps  completely  filling  the  nasal  entrance.  It  is  com- 
monly of  a  bright  cherry  red  in  color,  and  easily  yields  to  the 
pressure  of  the  probe.  The  most  ordinary  care  in  its  examina- 
tion, with  the  assistance  of  the  history  of  recent  accident,  should 
prevent  any  mistake  in  diagnosis.  It  can  scarcely  be  mistaken 
for  a  mucous  polyp  because  of  its  color,  its  immobility,  and  the 
entire  absence  of  anything  like  serous  oedema  or  translucency. 
The  probe,  if  not  the  eye,  will  show  that  it  is  not  pedunculated 
and  that  its  broad  base  rests  upon  the  septum.  Nevertheless, 
it  has  occurred  more  than  once  tliat  attempts  have  been  made  to 
snare  these  acute  traumatic  tumors. 

Treatment.  Prompt  evacuation  of  the  effused  blood  is  the 
rational  procedure.  The  tumor  is  incised  at  its  lower  border,  and 
after  the  escape  of  its  contents  is  thoroughly  washed  out  by 
syringing  with  an  antiseptic  solution.     A  1  to  1000  or  600  solu- 
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tion  of  foroialin  will  be  suitable.  Moderate  pressure  is  now 
applied  by  a  pledget  of  gauze,  which  should  be  removed  in 
twenty-four  hours  for  purpose  of  examination,  and  then,  if  neces- 
sary, re-applied.  If  the  hsematoma  has  been  neglected,  or  if  the 
blood  has  been  allowed  to  remain,  in  the  hope  that  it  would  be 
absorbed,  we  are  apt  to  have  within  a  few  days  its  transformation 
into  an  abscess.  If  spontaneous  opening  of  this  be  waited  for 
necrosis  of  the  septal  cartilage  is  almost  a  certainty,  its  extensive 
destruction  probable,  and,  upon  cicatrization,  a  resulting  serious 
deformity  of  the  nose  possible.  With  the  development  of  the 
abscess  the  color  of  the  tumor  changes,  and  fluctuation  is  obtained 
by  the  probe  or  the  finger-tip.  The  treatment  is  a  repetition  of 
that  for  hsematoma,  but  after  the  abscess  cavity  has  been  thor- 
oughly emptied  and  cleansed  a  small  tent  of  gauze  may  be  intro- 
duced through  the  incision  to  prevent  its  closure  and  to  provide 
for  drainage.  Pressure  should  be  made  over  this,  the  cleansing 
repeated,  and  the  dressing  changed  once  or  perhaps  twice  in  the 
twenty-four  hours. 

It  may  be  added  that  the  perichondritis  occasionally  following 
typhoid  or  typhus  fever,  erysipelas,  and  other  systemic  infections 
may  attack  the  septal  cartilage  and  eventuate  in  abscess  formation. 

EROSION— ULCERATION— PERPORATION. 

These  are  successive  steps  in  a  not  uncommon  process  aflFecting 
the  cartilaginous  septum.  Irritants  of  either  external  or  internal 
origin  may  occasion  persistent  congestion  and  dryness  of  the 
mucous  membrane  in  this  region,  and  the  annoying  itching  or 
tickling  which  attends  it  leads  to  additional  irritation  through  the 
attempt  to  relieve  it  by  frequent  resort  to  the  handkerchief  or 
finger-nail.  A  list  of  the  commoner  causes  would  include  the 
formation  of  crusts  at  this  spot  in  dry  or  atrophic  rhinitis,  daily 
exposure  through  occupation  to  acid  fumes  or  mineral  dusts, 
syphilis  or  tuberculosis,  and  diathetic  or  cachectic  states,  such  as 


182         DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

lithoemia,  struma,  or  rickets.  From  the  slight  epithelial  loss  of 
the  early  stage  to  the  final  necrosis  and  perforation  of  the  car- 
tilage is  usually  a  very  long  interval,  and  the  cause  being  re- 
moved, if  possible,  the  local  treatment  will  vary  more  or  less  with 
the  time  at  which  we  see  the  patient.  The  afiFected  area  should 
be  thoroughly  cleansed  by  rubbing  it  with  the  alkaline  solution 
and  hydrogen  dioxide.  If  any  little  oozing  of  blood  should  be 
caused  by  this  friction  it  may  be  checked  by  a  weak  cocaine 
solution,  the  surface  dried,  and  then  lightly  mopped  with  a  10  or 
20-grain  solution  of  silver  nitrate,  a  10-grain  solution  of  zinc 
chloride,  or  some  similar  stimulating  astringent.  Whatever  the 
agent  selected,  it  should  at  fii*st  be  used  in  weak  and  later,  if 
necessary,  in  stronger  solution.  The  application  of  this  may  be 
immediately  followed  by  that  of  an  ointment,  and  there  is  none 
better  than  the  grain  to  the  drachm  strength  of  the  yellow  oxide 
of  mercury.  This  is  to  be  given  to  the  patient  and  applied  by 
him  nightly  upon  retiring. 

If  perforation  has  occurred  we  cannot  hope  to  close  it,  but  by 
restoring  the  integrity  of  the  mucous  membrane  surrounding  it, 
and  checking  further  crust  formation  and  bleeding,  we  may  pre- 
vent any  enlargement  of  it.  The  perforation  of  itself  is  seldom 
the  occasion  of  any  degree  of  annoyance  or  discomfort. 

DEFORMITIES. 

The  normal  vertical  and  straight  from  end-to-end  septum  is 
very  rarely  seen,  and  the  infrequency  of  it  is  the  more  marked  in 
those  countries  where  football,  fist-fighting,  and  other  such  rough 
sports  are  national  pastimes.  The  departures  from  the  normal 
plane  are  of  such  infinite  variety  and  they  so  commonly  merge 
into  one  another  that  it  is  scarcely  worth  while  to  attempt  any 
formal  classification  of  them.  The  etiology  includes  not  only 
traumatism,  the  frequency  of  which  has  already  been  hinted  at, 
bjit  also  departures  from  the  normal  plan  of  development.     A 
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V-shaped  upper  maxilla,  for  instance,  with  a  correspondingly 
hij;hly  arched  hard  palate,  will  compel  the  growing  septum  to 
complete  its  development  by  bending  to  one  or  the  other  side  of 
the  middle  line.  A  gradually  applied  force  such  as  this  usually 
results  in  a  more  or  less  graceful  and  gentle  verticaJ  curve  of  the 
septum,  but  the  distortions  due  to  traumatism  have  no  such 
character.  The  lai^  majority  of  these  latter  arc  limited  to  the 
cartilage  forming  the  anterior  third  of  the  septum,  and  if  this  be 
not  actually  dislocated  by  having  its  lower  border  thrown  from 
its  bed  in  the  spinous  process  it  is  liable  to  be  bent  in  any  direc- 


tion and  to  any  degree.  The  deflections  involving  the  bony  sep- 
tum are,  as  a  rule,  found  in  the  adult,  the  accidents  to  which  one 
is  exposed  at  this  time  of  life  being  usually  more  severe  t^on 
diose  of  childhood.  The  anterior  cartilage,  too,  has  become  more 
resistant,  and  is  apt  to  break  rather  than  bend  to  any  applied 
force.  Added  to  the  mere  deflection  we  almost  always  fiml  more 
or  less  thickening  of  the  septum  at  its  most  prominent  portion, 
this  bfflng  the  result  of  the  perichondritis  or  periostitis  following 
the  accident  and  the  deposit  of  additional  cartilage  or  bone  for  the 
support  of  the  weakened  structure.     (Fig,  40.) 
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Where  this  redundant  tissue  is  present  in  such  quantity  that  it 
would  be  of  itself  obstructive  after  the  straightening  of  the  sep- 
tum it  should  be  removed  preliminary  to  or  coincidently  with 
this  operation.  If  the  deflection  is  of  any  degree  we  will  have 
corresponding  to  the  convexity  on  one  side  a  concavity  on  the 
other,  and  this  should  give  to  the  latter  side  of  the  nose  an 
increased  capacity.  As  a  matter  of  fact,  it  is  not  unusual  for  us 
to  find  projecting  into  this  concavity  a  greatly  enlarged  inferior 
turbinate.  This  seems,  in  conseciuence  of  the  crippling  of  the 
turbinate  of  the  other  side,  to  have  undergone  a  compensatory 
hypertrophy,  and  preceding  any  attempt  to  straighten  the  septum 
this  must  be  reduced. 

EOCHONDROSES— EXOSTOSES. 

In  association  with  its  deflections  or  perhaps  quite  indepen- 
dently of  them  we  often  meet  with  cartilaginous  or  bony  projec- 
tions from  the  surface  of  the  septum  which,  according  to  the 
predominating  type  of  tissue  present  in  them,  are  known  as 
ecchond  roses  or  exostoses.  These  assume  various  shapes  and 
degrees  of  prominence,  and  in  consequence  receive  different 
names,  the  spur  and  ridge  being  those  most  often  encountered. 
Operation  for  their  removal  will  be  trifling  or  formidable  in  pro- 
portion to  their  extent  and  their  situation. 

Treatment.  Before  resorting  to  surgical  procedures  for  the 
correction  of  any  septal  deformity  it  will  be  found  an  excellent 
rule  to  spend  a  week  or  two  in  subduing  to  some  extent  the 
chronic  catarrhal  rhinitis  that  is  almost  invariably  present ;  and, 
indeed,  it  will  not  infrequently  be  discovered  that  when  we  have 
effected  a  reduction  of  this  the  operation  that  seemed  at  first 
glance  a  necessity  may  be  dispensed  with.  It  will  be  pertinent 
to  suggest  just  here  that  an  operation  should  never  be  con- 
templated unless  the  symptoms  occasioned  by  the  deformity  are 
of   sufficient   urgency  not  merely  to  excuse  but  to  demand  its 
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removal.  Cosmetic  or  artistic  sentiment  should  not  be  allowed  to 
affect  one's  judgment  in  a  matter  of  this  kind.  If  there  is  no 
external  deformity,  if  there  is  no  such  embarrassment  of  nasal 
respiration  as  to  compel  mouth-breathing,  and  not  enough  press- 
ure upon  the  turbinates  to  provoke  any  of  the  nerve  reflexes,  a 
wide  departure  of  the  septum  from  strictly  normal  lines  may  be 
permitted  to  remain  unmolested.  The  past  decade  lias  witnessed 
a  great  excess  of  nasal  surgery.  The  exercise  in  the  next  of  a 
little  common-sense  will  do  much  to  restrict  it. 

For  the  removal  of  the  ecchondrosis  from  the  septal  cartilage 
or  the  exostosis  from  the  bony  portion  of  the  septum  we  have  at 
our  disposal  a  wide  variety  of  knives,  scissors,  and  saws.  Grouges 
and  drills  are  also  used  at  times,  as  well  as  a  number  of  other 
instruments  of  greater  or  less  ingenuity.  From  among  these  I 
have  selected  for  illustration  those  that  I  have  found  most  ser- 
viceable and  which  will  prove  quite  capable  of  coping  with  any 
form  of  septal  outgrowth.  Whether  we  shall  use  cocaine  or 
general  aneesthesia  in  these  cases  depends  upon  the  extent  and 
probable  duration  of  the  operation  and  the  nerve  of  the  patient. 
Quickness  in  operating  comes  with  experience,  and  as  this  is 
ac([uired  the  employment  of  general  anaesthesia  will  become  less 
and  less  frequent.  The  operative  preliminaries  consist  simply  of 
the  thorough  cleansing  of  the  nose  and  nasopharynx,  the  cocain- 
ization  of  the  area  that  is  to  be  attacked,  and  five  minutes  later 
the  application  to  it  of  a  solution  of  the  powdered  adrenal  extract. 
The  cocaine  should  not  be  used  in  greater  strength  than  6  or  at 
the  most  8  per  cent.  The  antesthesia  obtained  by  this  solution  is 
complete  and  quite  sufficiently  prolonged  for  the  even  leisurely 
performance  of  any  ordinary  operation.  It  is  to  be  applied  of 
course  by  means  of  the  cotton-carrier,  and  not  by  the  danj^er- 
inviting  methods  of  the  spray  or  the  introduction  and  retention 
for  several  minutes  of  pledgets  of  absorbent  cotton  saturated  with 
the  solution.  Immediately  upon  the  thorough  anresthetization  of 
the  mucous  membrane  the  final  preparatory  step  for  the  opera- 
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tion  will  be  the  use  of  the  suprarenal  extract.  Of  this  we  may 
prepare  our  own  solution  by  adding  6  grains  of  the  powder  to  the 
drachm  of  a  1  per  cent,  solution  of  resoroin,  shaking  it  well  and 
then  filtering,  or  instead  of  this  extemporaneous  solution  we 
may  employ  an  admirable  preparation  recently  marketed  by 
Parke,  Davis  &  Co.,  called  suprarenal  liquid  with  chloretone. 
This  combines  in  the  happiest  manner  the  vasoconstricting 
effects  of  the  gland  with  -the  ansesthetic  and  antiseptic  qualities  of 
the  chloretone.  In  scarcely  more  than  a  minute  the  mucous 
membrane  will  have  turned  a  dead  white,  and  the  ansesthetic 
effect  of  the  cocaine  will  have  been  intensified  by  that  of  the 
chloretone.  The  difficulties  formerly  inseparable  from  operations 
within  the  nose  have  been  wonderfully  reduced  by  these  two 
solutions.  Pain  is  almost  if  not  entirely  eliminated,  interruptions 
from  paroxysms  of  sneezing  in  the  midst  of  the  operation  no 
longer  occur,  and  hemorrhage,  which  until  within  a  few  months 
was  our  greatest  obstacle  to  rapid  and  accurate  operation,  is  now 
conspicuous  by  its  absence.  No  longer  is  our  field  of  operation 
obscured  from  the  first  stroke  of  the  saw  or  knife  by  streams  of 
blood  and  quickly  formed  clots ;  no  longer  are  we  compelled  to 
frequently  suspend  our  work  while  we  mop  these  out  and  try  to 
catch  a  hurried  glimpse  of  what  we  have  accomplished;  and, 
finally,  no  longer  must  we  lower  our  hands  every  few  moments 
w^hile  the  patient  turns  to  clear  his  throat  of  the  blood  that 
threatens  to  choke  him.  No,  we  bid  farewell  to  all  this  as  we 
enter  upon  a  new  century,  and  thanks  to  cocaine  and  the  supra- 
renal gland  we  may  look  forward  to  an  ease  and  accuracy  in 
nasal  surgery  that  but  yesterday  were  undreamt  of. 

The  preliminaries  to  the  operation  having  been  completed,  a 
half-dozen  applicators  are  charged  with  cotton,  the  instruments 
— sterilized — are  arranged  upon  the  table  in  the  probable  order 
of  their  use,  and  having  in  view  a  possible  sudden  loss  of  nerve 
upon  the  part  of  the  patient  it  is  just  as  well  to  have  within  easy 
reaching  distance  a  little  whiskey  or  aromatic  spirit  of  ammonia. 
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If  it  is  a  spur  or  ridge  that  is  to  be  removed,  or  any  redundancy 
of  tissue  associated  with  a  deflection,  the  younger  operator  will  be 
almost  certain  to  take  off  too  little  rather  than  too  much.  As 
the  timidity  of  inexperience  wears  off,  however,  the  route  origi- 
nally planned  for  the  knife  or  saw  will  be  adhered  to  throughout 
the  operation,  instead  of  being  departed  from  the  moment  a  little 
blood  makes  its  appearance  or  the  patient  exhibits  any  signs  of 
pain  or  nervousness.  It  is  but  very  seldom  that  there  will  be 
any  occasion  to  preserve  all  the  mucous  membrane  by  denuding 
the  deformity  of  it  previous  to  the  removal  of  the  latter.  While 
this  may  seem  quite  desirable  from  a  theoretical  point  of  view,  as 
a  matter  of  practical  importance  it  amounts  to  very  little.  The 
time  required  for  entirely  uncovering  the  bone  or  cartilage  will 

Fig.  41. 


CartilAge  knife,  curved  upon  the  flat,  for  removing  ecctiondroses  of  the  septum. 

Fig.  42. 


Rice  nasal  saw. 


add  very  materially  to  the  duration  of  the  operation,  and  the  fact 
that  any  lost  mucous  membrane  will  be  reproduced  during  the 
process  of  healing  makes  so  much  care  and  consumption  of  time 
quite  unnecessary.  A  large  variety  of  more  or  less  ingenious 
instruments  for  the  removal  of  exostoses  or  ecchondroses  mav  be 

ft*' 

found  in  the  shops,  but  those  here  illustrated  will  be  found,  I 
think,  entirely  sufficient  for  all  ordinary  cases.  When  the  obstruc- 
tive  growth  has  been  cut  or  sawed  through,  severed  from  any 
remaining  attachments  by  the  scissors,  and  then  removed  by  for- 
ceps, the  cavity  is  mopped  free  from  any  little  blood  that  may 
have  escaped,  and  some  pledgets  of  iodoform  or  other  antiseptic 
gauze  then  introduced  to  check  and  prevent  further  bleeding. 
For  these  strips  of  gauze  a  "  Bernay  sponge ''  of  appropriate  size 
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will  often  be  found  a  very  convenient  and  satisfactory  substitute. 
Whatever  may  be  the  primary  dressing  used,  it  is  to  be  removed 
at  the  end  of  twenty-four  or  thirty-six  hours,  since  its  longer 
retention  will  invite  the  occurrence  of  sepsis.  Both  nasal  cham- 
bers are  now  thoroughly  flushed  with  the  cleansing  and  mildly 
antiseptic  Dobell  solution,  and  the  wound  rendered  still  cleaner 
by  an  application  with  the  cotton-carrier  of  some  peroxide  of 
hydrogen.  It  will  be  wise,  at  the  same  time,  to  carefully 
examine  and  spray  the  faucial  region,  for  in  spite  of  all  antiseptic 
precautions  it  will  not  be  infrequent  that  the  moderate  congestion 
of  this  space  ensuing  upon  the  operation  will  render  it  vulnerable 
to  the  attacks  of  the  pathogenic  organisms  from  which  it  is 
seldom  entirely  free^  It  is  owing  to  this  that  an  infective  tonsil- 
litis is  a  by  no  means  uncommon  sequel  to  intranasal  operations. 
The  woimd  is  now  lightly  dusted  with  some  stearate  of  zinc  com- 
bined with  aristol  or  nosophen,  and  the  patient  is  cautioned  to 
blow  the  nose  rather  gently  when  freeing  it  from  secretion.  It 
will  very  rarely  be  necessary  to  reintroduce  anything  in  the 
nature  of  a  tampon.  The  danger  of  secondary  hemorrhage  is 
almost  nil^  and  with  daily  cleansing  and  dressing,  and  in  the 
absence  of  accidents,  cicatrization  should  be  well  advanced  or 
quite  complete  at  the  end  of  ten  days  or  two  weeks. 

DEFLECTIONS. 

Any  operation  upon  a  septal  deflection  which  has  for  its  pur- 
pose the  obliteration  of  this  deformity  should  provide  also  for 
its  non-recurrence.  The  cartilage  of  the  septum  is  always  more 
or  less  involved  in  these  deformities,  and  when  it  has  for  anv 
length  of  time  occupied  an  abnormal  position  the  mere  incision 
of  it  at  its  most  prominent  point  and  its  replacement  in  the 
middle  line  will  not  suffice  to  keep  it  there.  It  is  possessed  of 
an  extraordinary  resiliency  that  is  not  to  be  overcome  by  simple 
incision  and  pressure,  however  prolonged  and  extreme  the  latter 
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Aniei-ior  and  posLefior  views  of  an  example  of 
septal  denection  producing  practical  obliterailon 
of  right  fossa. 
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may  be.  After  an  incomplete  operation  such  as  this  the  removal 
of  the  splint  or  gauze  packing  or  whatever  form  of  support  may 
have  been  used  is  quickly  succeeded  by  a  reappearauce  of  the 
deformity  that  we  have  attempted  to  correct.  The  one  principle 
by  the  thoi'ough  application  of  which  success  may  be  attained  is 
the  complete  destruction  of  this  resiliency,  so  that  even  if  no 
retaining  apparatus  be  introduced  the  cartilage  will  be  powerless 
to  resume  its  faulty  position.  This  is  a  principle  that  had  been 
recognized  and  more  or  less  successfully  applied  in  practice  for 
many  years  by  a  limited  number  of  operators,  but  it  was  not  until 
1890  that  general  notice  was  attracted  to  it  and  its  much  wider 
adoption  secured  through  the  energy  of  Asch  in  demonstrating 
that  its  thorough  application  was  indispensable  to  operative  suc- 
cess. The  infinite  variety  of  deformity  encountered  may  require 
an  infinite  variety  of  detail  in  the  operations  performed,  but  the 
predominant  principle  in  each  should  be  the  one  just  stated.  I 
do  not  propose,  therefore,  to  describe  and  discuss  a  number  of 
trifling  operative  tricks,  the  fancied  first  employment  of  which 
has  now  and  then  led  some  of  us  into  the  harmless  little  weak- 
ness  of  talking  and  writing  about  "  my  operation."  The  study 
of  a  few  of  the  more  common  types  of  deformity  will  be  sufficient 
to  demonstrate  the  need  for  much  surgical  ingenuity,  and  if  the 
one  important  principle  be  remembered  the  rest  can  be  safely  left 
to  each  man's  native  cleverness.  The  abundance  of  such  clever- 
ness is  evidenced  by  the  very  great  number  of  instruments  that 
have  been  devised  to  facilitate  these  operations.  They  vary  in 
their  purposes  —  scissors,  cutting  forceps,  and  knives  bcing^ 
employed  for  penetrating  the  bony  and  cartilaginous  structures, 
other  forceps  being  used  to  thoroughly  break  up  the  refractory 
tissues  and  divest  them  of  their  misdirected  energy  ;  and  finally 
a  variety  of  solid  or  tubular  splints  for  the  purpose  of  subsequent 
suj)port  until  firm  union  of  the  fragments  shall  have  taken  place. 
For  the  satisfactory  performance  of  the  very  large  majority  of 
these  operations  I  find  that  two  instruments  and  my  finger  are  all 
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that  are  really  essential.  The  instruments  are  the  Douglas  per- 
forator and  his  probe-pointed  curved  knife.  The  perforation  is 
made  from  the  concave  side  of  the  septum  at  the  posterior  margin 
of  the  deflection,  and  at  a  height  above  the  nasal  floor  that  will 
about  correspond  to  the  most  prominent  point  of  the  convexity. 
The  curved  knife  being  introduced  into  the  opening  thus  made 
cuts  its  way  forward  to  the  anterior  limits  of  the  deflection. 
A  large  Allen  speculum  permits  a  perfect  illumination  and 
view  of  the  field  of  operation,  and  there  need  be  no  difficulty 
whatever  in  making  this  incision  not  only  rapidly  but  much 
more  accurately  tlian  can  be  done  with  scissors  or  cutting  forceps. 
A  second  incision,  usually  at  a  right  angle  to  the  first  horizontal 
one,  is  now  made,  crossing  it  as  nearly  as  possible  at  the  apex  of 
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Douglas  septum  perforator. 


Douglas  curved  septum  knife. 


its  curve.  These  incisions  are  the  ones  that  will  usually  best 
secure  the  reduction  of  septal  deflections,  but  the  mechanical 
ingenuity  of  the  operator  may  suggest  innumerable  variations  that 
will  add  to  the  ease  and  excellence  of  the  operation.  These  often 
desirable  variations  are  much  more  readily  effected,  I  think, 
when  the  instruments  we  employ  are  simply  the  perforator  and 
the  knife.  While  the  Asch  operation  and  the  Asch  instruments 
are  undoubtedly  of  great  service  in  a  class  of  selected  cases,  it  is 
this  very  necessity  for  selection  that  imposes  limitations  upon  his 
methods.  Certain  extremes  of  deformity  are  not  infrequent  in 
which  the  introduction  of  his  rather  formidable  scissors  within 
the  nasal  fossoe  is  manifestly  impofesible.  In  such  cases  some  pre- 
liminary operation  would  have  to  be  performed  in  order  to  render 
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their  subsequent  employment  practicable,  and  when  we  have  in 
the  Douglas  perforator  and  knife  a  pair  of  instruments  that  are 
able  to  deal  with  even  the  most  grotesque  of  distortions,  I  cannot 
help  thinking  it  wiser  to  perfect  one's  self  in  their  use  rather  than 
to  become  more  or  less  dependent  upon  a  set  of  implements  that 
are  not  of  universal  applicability.  It  will  be  impossible  to  take  up 
each  of  the  commoner  types  of  deformity  and  to  discuss  its  treat- 
ment separately.  So  far  from  doing  this,  indeed,  it  will  be  much 
better  to  develop  and  to  give  as  great  exercise  as  possible  to  one's 
own  originality  in  the  conception  and  execution  of  these  opera- 
tions. When  the  septum  then  has  been  freely  divided  it  remains 
only  to  restore  it  to  its  normal  position,  and  in  doing  this  to  so 
<5ompletely  rupture  its  misdirected  fibres  that  they  will  become 
impotent  to  again  leave  their  proper  plane.  As  a  result  of  our 
two  incisions  we  have  meeting  at  a  common  point  the  apices  of 
four  triangular  flaps.  The  tip  of  the  index  finger  inserted  within 
the  obstructed  fossa  is  made  to  cover  this,  and  the  deflection  then 
pushed  en  masse  into  the  opposite  fossa,  the  force  applied  being 
<x)ntinued  and  increased  until  each  distinct  flap  is  felt  to  break  at 
its  base,  and  thereupon  to  lose  its  power  to  resume  its  malposi- 
tion. When  this  has  been  accomplished  and  each  has  been 
robbed  of  its  resistance  the  operation  is  complete.  We  have  but 
to  free  the  nose  from  any  effused  blood,  to  introduce  upon  the  pre- 
viously occluded  side  a  tubular  splint  of  suitable  size  and  shape, 
-and  upon  the  other  a  small  portion  of  gauze  that  will  restrain 
the  usually  trifling  hemorrhage.  The  splint  selected  should  be  no 
larger  than  is  just  sufficient  to  keep  the  limp  and  unresisting 
.septum  in  the  middle  line.  Its  purpose  is  simply  to  afford  sup- 
port to  the  fragments,  and  should  it  be  of  such  size  as  to  exert 
any  pressure  upon  them  it  will  interfere  with  their  nutrition,  and, 
therefore,  with  the  rapidity  and  firmness  of  their  union.  The 
numerous  fenestra  of  the  Asch  and  Mayer  tubes,  so  far  from 
increasing  their  usefulness,  are,  I  think,  objectionable.  They  are 
^f  no  value  worth  mentioning  for  purposes  of  drainage,  and  they 
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add  to  the  irritating  qualities  of  the  splint  by  lessening  the 
smoothness  of  its  surface  and  by  permitting  the  exuberant  granu- 
lations which  they  provoke  to  project  into  the  lumen  of  the  tube, 
and  so  to  interfere  with  its  removal.  The  Douglas  splint  (Fig. 
45)  has  not  these  objections.  At  the  end  of  twenty-four  hours 
the  gauze  may  be  withdrawn  and  that  side  of  the  nose,  together 
with  the  nasopharynx,  thoroughly  cleansed.  The  splint  need  not 
be  disturbed  until  the  following  day,  and  then,  as  soon  as  the 
cleansing  and  antisepsis  of  the  cavities  have  been  attended  to  it  is 
to  be  reintroduced.  The  length  of  time  that  it  should  be  worn 
depends  very  largely  upon  the  extensiveness  of  the  operation  ;  but 
three  weeks  is  little  enough,  as  a  rule,  and  the  period  may  often 
be  prolonged  with  advantage.     After  the  first  week,  if  the  patient 

Fig.  45. 


Douglas  tubular  nasal  splint.. 

be  shown  how  to  remove,  clean,  and  replace  the  tube,  the  nose 
need  be  re-examined  only  every  few  days  to  see  that  cicatrization 
is  progressing  favorably. 

Probably  the  most  frequent  cause  of  failure  in  our  early  opera- 
tions is  timidity.  The  fear  of  inflicting  additional  injury  stays 
our  hand  when  it  is  in  the  very  act  of  giving  relief.  This  sense 
of  uncertainty  will  be  much  less  apt  to  embarrass  us  if  during 
two  or  three  preliminary  visits  of  the  patient  we  carefully  study 
the  deformity,  accurately  plan  the  details  of  our  operation,  and 
when  the  time  of  action  arrives  carrv  them  out  with  little  or  no 
modification.  It  is  to  render  hurrj'  unnecessary  and  to  ensure 
completeness  that  general  ansesthesia  is  to  be  preferred  in  the 
majority  of  these  cases.  In  order  that  the  reader  may  choose  for 
himself  I  give  here  a  brief  outline  of  the  technique  of  the  Asch 
operation.     His  instruments  (Figs.  46,  47,  48,  49,  50)  are  two 
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pairs  of   scissors   or   cutting  forceps   and  a  strong   compreBsing 
force()s.     In  addition  there  are  two  separators — one  blunt,  the 


1 


otiier  siiarp.     These  are  intended  to  break  througli  any  atlhesions 
that  may  exist  between  the  deflected  sqiliini  aud  the  lurbinateil 
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bodies  of  die  stenoaed  side,  and  to  detect  and  perhaps  destroy 
any  obatructions  that  may  be  situated  posterior  to  the  principal 
deformity.  A  set  of  tubular  splints  also  accompanies  the  outfit, 
these  having  a  number  of  perforations  intended  both  to  provide 
for  drainage  and  to  lessen  the  liability  of  the  tube  to  slip  from  its 
place. 


CDCP 
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The  operation  is  preceded  by  the  usual  preliminaries.  As  a 
rule,  general  aniBsthesia  ia  desirable,  and  the  recumbent  posture, 
with  the  head  hanging  low,  is  to  be  preferred.  Sterilization  not 
only  of  the  instruments  but  of  the  patient's  nasal  fosste  and  the 
operator's  hands  is  always  to  be  observed.  The  application  also 
of  cocaine  and  the  suprarenal  solution  will  greatly  facilitate  th(^ 
operation  by  preventing  any  obscuring  of  the  field  by  hemorrhage. 
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When  the  preparations  are  all  completed  the  blunt  separator  is 
introduced  into  the  obstructed  fossa  and  any  adhesions  broken 
down.  In  order  to  effect  this  thoroughly  it  may  be  necessary  at 
times  to  resort  to  the  sharp  separator.  The  second  step  of  the 
operation  consists  in  the  introduction  within  the  nose  of  the 
scissors.  The  blades  are  kept  parallel  to  the  floor  of  the  nose,  the 
narrow,  blunt  one  being  in  the  obstructed  side  and  following  as 
closely  as  possible  the  line  of  greatest  convexity  of  the  deviation. 
The  other,  or  cutting  blade,  enters  the  opposite  fossa.  Closure  of 
the  blades  now  makes  a  horizontal  incision  through  the  septum. 
The  straight  are  now  exchanged  for  the  angular  scissors,  their  direc- 
tion made  as  nearly  a  vertical  one  as  possible,  and  a  second  incision 
is  made  at  or  near  the  centre  of  the  first  and  crossing  it  at  a  right 
angle.  The  septum  having  been  thus  divided  the  finger  is  forced 
into  the  narrow  fossa  and  the  four  segments  pushed  so  far  to  the 
opposite  side  that  they  are  completely  fractured  at  their  bases  and 
show  no  disposition  to  return  when  the  finger  is  withdrawn.  The 
compressing  forceps  are  now  brought  into  action,  the  fragments 
being  restored  to  the  middle  line  and  made  to  override  one 
another.  This  completes  the  operation,  and  the  cleansing  of  the 
cavities  and  insertion  of  the  splints  is  all  that  remains  to  be  done. 
The  treatment  of  the  nose  during  the  ensuing  three  or  four  weeks 
has  already  been  described. 

It  will  be  seen  that  the  results  obtained  by  the  two  methods  are 
identical,  and  that  the  choice  between  the  instruments  of  Asch 
and  the  perforator  and  knife  of  Douglas  is  merely  a  matter  of 
individual  preference. 


CHAPTEK    IX. 

DISEASES  OF  THE  ACCESSORY  CAVITIES  OF  THE  NOSE. 

Of  the  four  sinuses  communicating  with  each  nasal  fossa  the 
one  most  frequently  the  seat  of  disease  is  the  maxillary  sinus  or 
antrum  of  Highmore.  Its  opening,  the  ostium  maxUlarey  situated 
in  the  middle  meatus  of  the  nose,  is  concealed  from  direct  inspec- 
tion by  the  overhanging  middle  turbinate.  It  is  so  small  that  but 
little  swelling  of  the  mucous  membrane  about  it  or  of  the  adjoin- 
ing turbinate  is  required  to  close  it.  In  a  nose  with  congenitally 
narrow  fossae,  or  in  one  that  contains  a  hypertrophied  middle  tur- 
binate, this  intermittent  closure  is  a  very  common  occurrence. 
In  these  a  simple  acute  inflammation  of  the  nose  is  generally 
sufficient  to  obstruct  more  or  less  the  outlet  of  the  antrum,  and  so 
to  interfere  with  its  means  of  drainage.  This  complication  is 
attended  by  a  sense  of  pressure  and  usually  much  pain  in  the 
upper  portion  of  the  nose,  which  remits  every  now  and  then 
when  there  is  a  momentary  subsidence  of  the  swelling  that  per- 
mits the  escape  of  the  retained  antral  secretion.  As  the  result  of 
traumatism  or  of  a  direct  extension  of  inflammation  from  the  nose 
we  may  have  an 

ACUTE  ANTRAL  SmUSITIS. 

Its  symptoms  include  a  sensation  of  heat  over  the  region  of  the 
cavity,  or  persistent  dull  pain  with  occasional  exacerbations  of  a 
neuralgic  character,  and  when  the  ostium  can  give  it  exit  a  nasal 
discharge  varying  in  character  from  seromucous  to  mucopurulent. 
There  may  be  also  some  tenderness  of  the  teeth  that  are  in  con- 
tact with  the  floor  of  the  inflamed  sinus.  The  inflammation  may 
involve  but  one  or  both  of  the  antra.    It  is  a  very  frequent  accom- 
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Horizontal  secUon  above  the  right  floi 
the  nasal  fossa  and  maxillacy  sinus,  she 
the  opening  or  a  denial  abscess  in  the  dO' 
the  antrum.    (Ccyer.) 
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paniment  of  the  severe  rhinitis  of  influenza,  of  the  catarrhal  form 
of  grippe,  or  of  the  exanthemata.  If  drainage  through  the  ostium 
be  maintained  the  attack  will  usually  subside  with  or  shortly 
after  the  rhinitis  that  preceded  and  provoked  it ;  but  prolonged 
closure  of  the  ostium,  with  consequent  retention  of  the  antral 
inflammatory  contents,  may  end  in  abscess.  Accompanying  this 
there  will  be  marked  increase  of  pain,  external  swelling,  and 
some  elevation  of  temperature.  If  no  artificial  relief  be  afforded 
nature  will  make  an  exit  for  the  pus  by  one  of  several  routes, 
these  ending  either  externally  upon  the  face  or  internally  at  some 
point  within  the  buccal  cavity. 

OHBONIO  ANTRAL   SmUSITIS. 

This  will  either  be  the  sequel  of  an  acute  attack  such  as  the 
foregoing  or  it  may  be  of  low-grade  chronic  type  from  the  time 
of  its  onset.  Its  causes,  in  the  vast  majority  of  cases,  are  either 
of  nasal  or  dental  origin.  Any  suppurative  process  within  the 
nose,  such  as  that  of  purulent  rhinitis  or  atrophic  catarrh,  or  that 
which  accompanies  the  presence  of  mucous  polyps,  may  invade  the 
antrum,  and  not  infrequently  does  so ;  but  probably  some  dental 
mischief  is  responsible  for  much  the  larger  number  of  cases  of 
this  disease.  The  bicuspid  and  premolar  teeth  are  usually  the 
ones  at  fault.  The  roots  of  these  are  either  in  close  proximity  to 
or  in  immediate  contact  with  the  lining  mucous  membrane  of  the 
antrum,  and  disease  of  them  will  almost  inevitably  lead  to  more 
or  less  irritative  hypersemia  of  this  structure.  If  the  normal 
outlet  of  the  cavity  is  free,  and  permits  the  easy  escape  of  the 
increased  secretion,  we  may  have  no  more  than  a  simple  catiirrh  ; 
but  if  there  be  narrowing  or  frequent  closure  of  the  ostium  by 
intranasal  swelling,  or  if  some  infective  agent  finds  entrance  into 
the  cavity,  the  simple  may  become  a  suppurative  catarrh. 

Symptoms.  The  symptoms  of  this  chronic  antral  empyema  are 
similar  to  but  less  severe  than  those  of  the  acute  inflammation. 
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The  same  dull  ache  over  the  cavity  is  present,  the  tenderness  on 
pressure,  the  nasal  discharge.  Much  of  this  latter  passes  back 
into  the  nasopharynx,  and  the  patient's  sense  of  smell  being 
unaffected  he  complains  of  its  somewhat  offensive  odor  and  as 
well  of  its  unpleasant  taste.  It  is  a  yellowish,  creamy  pus,  cor- 
responding to  that  variety  commonly  known  as  "  laudable."  If 
it  is  abundant  and  much  of  it  is  swallowed  there  is  apt  to  l>e 
some  gastric  disturbance,  and  the  patient's  general  nutrition  will 
be  impaired. 

Diagnosis.  The  diagnosis  is  not,  as  a  rule,  difficult.  It  is  only 
in  exceptional  cases  that  we  are  compelled  to  resort  to  transillu- 
mination and  perhaps  to  tapping  of  the  sinus  in  order  to  con- 
firm our  suspicions.  When  these  have  been  aroused  by  the 
patient's  history  we  may  inspect  first  the  condition  of  the  teeth 
that  are  in  relation  to  the  cavitv.  If  one  or  more  of  them  are 
missing  we  will  inquire  as  to  the  cause  of  their  loss  and  ascertain 
if  the  beginnings  of  the  suspected  antral  trouble  were  about  coin- 
cident witli  the  dental  disturbance.  If  we  discover  the  presence 
of  a  carious  tootli  the  probability  of  antral  inflammation  is 
strengthened.  It  is  not  necessary  that  the  root  itself  be  diseased, 
it  having  been  shown  that  a  diseased  crown  is  quite  sufficient  to 
provoke  suppurative  inflammation  within  the  adjoining  sinus. 
Having  disposed  of  the  teeth  we  examine  the  nose.  If  the 
middle  meatus  is  in  plain  view  we  may  at  once  detect  pus  in  the 
interval  between  the  middle  turbinate  and  the  outer  nasal  wall. 
If  this  recess  be  hidden,  however,  by  swelling  of  the  lower  tur- 
binate this  is  to  be  reduced  by  cocaine,  and  the  applicator  carried 
also  up  to  the  middle  turbinate  and  along  its  outer  surface  as  far 
back  as  the  ostium  maxillare.  If  no  pus  be  found  and  there  is 
no  apparent  obstruction  of  the  ostium  the  patient  should  be  told 
to  lean  forward,  lower  tlie  head  between  the  knees  and  turn  it 
over  upon  one  side,  the  affected  side  being  uppermost.  The  object 
of  this  manoeuvre  is  of  course  to  afford  the  opportunity  to  any 
retained  pus  to  gravitate  into  the  nose.     If  these  methods  fail, 
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however,  to  bring  any  fluid  of  a  purulent  nature  into  sight  we 
may  continue  our  investigation  by  employing  transillumination 
of  or  by  tapping  the  antrum.  For  the  former,  the  necessary  elec- 
trical apparatus  being  at  hand,  the  room  is  made  absolutely  dark, 
a  one  or  two  candle-power  lamp  introduced  within  the  mouth,  and 
the  lips  closed.  The  general  diffused  glow  that  this  should  give 
over  the  upper  portion  of  the  face,  with  a  particularly  distinct 
infra-orbital  crescent  of  translucency,  will  be  marred,  should  pus 
be  present  in  one  antrum,  by  a  deep  shadow  beneath  the  eye  of 
that  side.  This  test  is  not  infallible,  however,  other  conditions 
than  an  empyema  being  able  to  produce  a  closely  similar  shadow. 

It  is  only  with  extreme  rarity  that  exploratory  opening  of  the 
antrum  need  be  practised.  I  have  never  found  it  necessary.  If 
after  the  employment  of  the  other  aids  to  diagnosis  some  doubt 
still  remains  a  week  or  two  of  careful  observation  of  the  nose 
should  certainlv  enable  us  to  decide  as  to  the  existence  or  non- 
existence  of  an  empyema. 

Treatment.  The  cause  of  the  disease  will  naturally  influence 
to  some  extent  our  choice  of  treatment.  Whether  it  be  due  in 
one  case  to  nasal  and  in  another  to  dental  irritation,  in  each  it 
will  be  advisable  to  remove  the  cause  previous  to  treatment  of  the 
antrum  itself.  This  having  been  done  the  attempt  should  always 
be  made  to  first  treat  the  sinus  through  its  natural  opening. 
Before  this  can  be  accomplished  it  is  frequently  necessary  to  effect 
some  intranasal  improvement.  Septal  deformities,  if  tliey  prevent 
our  reaching  the  ostium,  must  be  removed,  and  mucous  polyps  or 
turbinate  hypertrophies  must  also  be  cleared  from  our  path.  At 
times  it  may  be  necessary  to  remove  a  small  portion  of  the  middle 
turbinate  itself,  and  this  is  far  preferable  to  the  extraction  of  a 
sound  tooth  or  an  extensive  opening  of  the  antrum  through  tlie 
canine  fossa.  A  very  convenient  syringe  for  reaching  tlie  open- 
ing in  the  middle  meatus  is  an  ordinary  dental  syringe,  with  a 
longer  and  more  slender  nozzle  than  that  shown  in  the  illustra- 
tion.    (Fig.  55.)     The  tip  of  this  may  be  altered  at  will  and  the 
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whole  tube  bent  to  any  desired  curve,  A  warm  boric-acid 
solution  does  very  well  to  wash  out  the  cavity,  and  this  may  be 
followed  by  a  more  actively  antiseptic  solution,  such  as  plienoline 
or  borolyptol  in  appropriate  dilution.  This  may  be  repeated  once 
or  even  twice  daily  for  the  lirst  week,  and  then  as  the  discharge 
diminishes  the  cleansing  may  become  less  fi-equent.  If  astrin- 
gents are  employed  they  should  be  in  mild  strength,  the  chloride 
of  zinc  gradually  increased  in  strength  from  a  1  per  cent,  solution 
being  more  often  satisfactory  than  any  of  the  otiiers.  If  at  the 
end  of  two  weeks  no  decided  impression  seems  to  have  been  made 
upon    the  suppurative  process,   we  should  prepare  to  enter  the 


cavity  by  means  of  an  artificial  opening.  Where  shall  this  be 
made?  We  may  choose  from  among  three  localities,  surgical 
common-sense  dictating  the  selection  of  the  lowest  of  these  when 
practicable,  for  reasons  that  affect  the  completeness  of  drainage. 
The  first  of  these  is  the  inferior  nasal  meatus.  Tlie  bony  wall 
separating  the  antrum  and  nasal  fossa  is  here  t^uite  thin,  and  can 
be  easily  penetrated  by  a  curved  bayonet-pointed  knife  or  a  siml^ 
lariy  curved  trocar.  When  the  nasal  chamber  is  roomy  enough 
to  permit  of  their  introduction,  a  spot  as  nearly  as  jMssihle 
directly  beneath  the  ostium  is  cocainize<l  and  the  puncture  made 
well  up  beneatli  the  inferior  turbinate,  the  bone  being  thinner 
here  than  close  to  the  floor.     The  few  advantages  of  this  route  of 
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entrance  are  outweighed  by  its  many  defects.  The  greatest  of 
these  latter  is  that  the  antral  floor  is  almost  always  some  little 
distance  below  the  level  of  the  opening,  and  drainage,  therefore, 
is  incomplete  to  that  extent.  It  is  true  that  the  opening  may  be 
kept  patent,  and  that  the  more  intelligent  patient  may  be  taught 
to  wash  out  the  cavity  himself ;  but,  in  spite  of  assertions  to  the 
contrary,  this  is  not  easy,  and  it  is  liable  to  be  painful  as  well  as 
annoying.  Moreover,  if  the  cleansing  and  medication  of  the  sinus 
through  its  natural  opening  has  failed  to  check  suppuration  it  is 
scarcely  likely  that  they  will  be  any  more  effective  through  this 
one,  and  at  best  the  treatment  will  be  greatly  prolonged  and 
exhausting  to  one's  patience. 

Either  of  the  two  remaining  methods  is  greatly  to  be  preferred 
to  this ;  and  of  these  two — the  alveolar  and  the  supra-alveolar — 

Fig.  56. 


Alveolar  drill  for  entering  antrum. 

the  first  is  the  better  if  thorough  drainage  is  all  that  is  desired, 
and  if  a  sound  tooth  need  not  be  sacrificed  to  obtain  it.  In  case 
one  of  the  bicuspids  or  premolars  is  missing,  or  if  one  of  them 
is  carious  and  the  patient  will  be  none  the  worse  for  its  removal, 
there  will  be  no  obstacle  to  the  employment  of  this  method.  A 
hand  drill  (Fig.  56)  will  easily  enable  us  to  opeu  a  channel  from 
the  lower  border  of  the  alveolus  into  the  antrum,  and  this  will 
usually  enter  it  at  its  most  dependent  point,  tlms  satisfying  tlie 
surgical  rule  conceraing  incisions  for  purposes  of  drainage. 
Through  this  opening  the  antrum  can  be  easily  cleansed  once  or 
twice  daily  by  the  patient,  it  being  kept  patent  by  a  flanged  soft- 
rubber  tube  or  a  metal  one  attached  to  the  neighboring  teeth.  If 
a  few  weeks  of  faithful  treatment  of  the  disease  through  this 
opening  does  not  succeed  in  curing  it,  we  may  be  assured   that 
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such  changes  have  occurred  in  the  lining  membrane  of  the 
cavity  as  will  defy  anything  less  than  a  radical  operation  under 
ether  for  their  removal.  Let  it  be  understood  that  half-way 
measures  are  worthless.  The  only  operation  that  can  be  wholly 
satisfactory  is  the  making  of  an  opening  in  the  anterior  bony  wall 
of  the  antrum  of  such  extent  as  will  permit  thorough  inspection 
and  direct  treatment  of  the  diseased  mucous   membrane.     The 


Fig.  57. 
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Antral  drainage-tube. 

curetting  of  this,  the  application  to  it  of  solutions  of  formalde- 
hyde or  chloride  of  zinc,  and  the  packing  of  the  cavity  with  an 
antiseptic  gauze,  changed  as  often  as  may  be  advisable,  can 
scarcely  fail  to  be,  within  a  reasonable  time,  completely  success- 
ful. Anything  surgically  short  of  this,  however,  will  result  in 
protracted  treatment  and  almost  inevitable  disappointment, 

SUPPURATION  OF  THE  FRONTAL  SINUSES. 

Purulent  inflammation  of  these  cavities  is  quite  frequently 
•  found  in  association  with  severe  acute  rhinitis,  and  it  is  announced 
by  pain  of  a  "  neuralgic "  character  over  the  site  of  the  sinuses, 
and  perhaps  by  some  cellulitis  of  the  upper  lid  and  general  swell- 
ing of  the  periorbital  tissues.  If  there  be  much  obstruction  of 
the  infundibulum  by  hypertrophy  of  the  middle  turbinate  or 
througli  the  presence  of  polyps  the  suppurative  process  is  apt  to 
become  chronic.  In  addition  to  the  throbbing  pain,  the  tender- 
ness on  pressure,  and  during  periods  of  infundibular  obstruction 
the  appearance  of  some  swelling  over  or  about  the  site  of  the 
cavity,  we  will  usually  discover  by  means  of  anterior  rhinoscopy 
some  pus  in  the  vicinity  of  the  hiiUa  cthmoidalk.    This  if  brushed 
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away  is  apt  to  quickly  reappear,  and  if  we  can  exclude  suppu- 
rative ethmoiditis  there  should  be  no  difficulty  in  reaching  a 
correct  diagnosis. 

Treatment.  Treatment  will  consist  in  the  removal  of  anything 
that  can  occasion  obstruction  of  the  natural  outlet  of  the  sinus, 
and  it  can  then  be  catheterized  and  cleansed  with  an  antiseptic 
solution.  If  in  spite  of  a  daily  repetition  of  this  for  some  days 
or  a  few  weeks  the  disturbance  persists,  trephining  of  the  cavity 
and  curetting  of  its  diseased  mucous  membrane,  with  perhaps  the 
subsequent  insertion  of  a  drainage-tube  which  will  enter  the  nasal 
chamber,  may  become  necessary.  The  preferable  operation  is  that 
in  which  the  skin  of  the  brow  is  drawn  upward  and  the  incision 
made  just  below  the  supra-orbital  ridge.  It  should  extend  from 
the  supra-orbital  notch  to  the  inner  angle  of  the  orbit.  The 
edges  of  the  wound  being  separated  as  widely  as  possible,  and  the 
bone  exposed,  a  small  trephine  is  employed  to  open  the  cavity. 
After  cleansing  with  an  antiseptic  solution  all  carious  or  other- 
wise diseased  tissue  is  removed  by  the  curette,  the  fronto-nasal 
duct  is  well  dilated,  and  a  self-retaining  drainage-tube  inserted. 
The  wound  may  now  be  closed  and  the  further  treatment  con- 
ducted through  the  nose. 


CHRONIC  SUPPURATIVE  ETHMOIDITIS. 

Chronic  disease  of  the  ethmoidal  cells  is  of  occasional  occur- 
rence, and  is  attended  by  pain  in  the  foreliead  or  at  the  top  or 
back  of  the  head.  Inspection  of  the  nose  will  lead  to  the  dis- 
covery of  pus  anteriorly  in  the  middle  meatus  or  posteriorly 
descending  from  the  superior  meatus.  The  middle  turbinate  will 
usually  have  undergone  a  polypoid  degeneration,  and  an  abun- 
dance of  granulation  tissue  will  be  found  in  its  neighborhood. 

Treatment  of  this  condition,  to  be  successful,  must  be  energetic 
and  unremitting.  It  usually  involves  the  removal  of  the  anterior 
extremity  of  the  middle  turbinate,  the  opening  of  the  buUoy  and 
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the  extensive  and  vigorous  curetting  of  the  cells.  Daily  cleansing 
and  holding  in  check  of  any  tendency  to  the  excessive  growth  of 
granulation  tissue  will  probably  be  essential  for  some  few  weeks 
aftem-ard. 

SPHENOIDAL  SINUSITIS. 

This  affection  is  announced  by  persistent  pain,  usually  referred 
to  the  vertex,  by  mild  vertiginous  sensations,  and  by  the  pies^ice 
of  pus  upon  the  posterior  pharyngeal  wall.  If  the  symptoms  are 
of  such  severity  as  to  justify  operative  interference  there  need  be 
no  hesitation  in  opening  the  sinus  to  an  extent  that  will  permit  of 
its  thorough  cleansing  and  medication.  AVhen  the  nasal  cham- 
bers are  of  average  roominess,  and  the  turbinates  are  contracted 
by  applications  of  cocaine  and  the  solution  of  the  suprarenal 
extract,  the  anterior  wall  of  the  sphenoidal  sinus  can  usually  be 
inspected  without  difficulty,  and  an  artificial  or  an  enlarge- 
ment of  its  natural  oi)ening  may  be  made  without  exposing 
the  patient  to  any  risk.  A  drill  of  appropriate  length  and  slen- 
derness  is  employed  and  the  opening  made  about  upon  a  level 
with  the  posterior  extremity  of  the  middle  turbinate.  If  the  drill 
be  not  permitted  to  enter  the  cavity  to  any  distance  beyond  the 
opening  made  by  it  the  danger  of  invading  the  cranial  cavity  is 
scarcely  worth  considering. 


Anlero- posterior  sections,  showing  where  Ihey 
ivere  cut  apart  through  the  rrontal  sinus,  the  hiatus 
icmilunaris,  the  bulla  ethmoidalis,  and  the  posterior 
ethmoidal  cells.     (Cryer, ) 


External  walls  of  riyht  and  left  nasal  chambers, 
iwjth  large  sphenoidal  sinuses,  B  having  four  meati. 
I  Cryer.) 


CHAPTER    X. 


THE  NASOPHARYNX. 


The  intimate  anatomical  and  physiological  relations  of  this 
cavity  to  the  nasal  fossae,  the  ears,  and  the  lower  pharynx  should 
always  be  remembered  in  studying  and  treating  its  diseases.  Its 
position  with  reference  to  both  the  digestive  and  respiratory 
tracts  is  the  very  opposite  of  an  isolated  one,  and  it  is,  therefore, 
a  clinical  sequence  that  any  pathological  process  in  it  will  be 
shared  to  a  greater  or  less  extent  by  the  adjoining  passages. 

ACUTE  NASOPHABTNGITIS. 

It  is  extremely  seldom  that  any  acute  inflammatory  process 
originates  here.  It  is  almost  invariably  secondary  to  disturb- 
ances of  the  nose  or  of  the  lower  pharynx.  The  condition  which 
most  actively  predisposes  to  the  occurrence  of  acute  inflammation 
in  this  cavity  is  the  presence  of  a  chronic  catarrhal  process,  and 
the  other  predisposing  and  exciting  causes  are  precisely  those  that 
have  been  mentioned  under  the  etiology  of  acute  rhinitis.  The 
symptoms  are  not  very  distinctive,  because  they  are  usually  over- 
shadowed by  those  of  the  accompanying  coryza  or  pharyngitis. 
During  the  first  twenty-four  hours,  however,  a  sense  of  aching 
and  extreme  dryness  in  this  region  is  usually  complained  of,  and 
various  uncomfortable  sensations  in  the  ears  are  of  common  occur- 
rence. A  little  later  secretion  is  re-established,  rapidly  becomes 
excessive,  and  masses  of  thick,  yellowish  mucus  will  be  seen 
passing  down  the  walls  of  the  oropharynx  from  the  cavity  above. 
This  occasions  frequent  swallowing  movements,  hawking,  and 
even  gagging.     There  is  no  difficulty  in  diagnosis,  nothing  pecu- 
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liar  in  its  pathology,  and  the  prognosis,  in  the  absence  of  compli- 
cations, is  favorable.  TrecUment  differs  very  slightly  from  that  of 
acute  rhinitis.  The  general  treatment  is  the  same — the  laxative, 
the  restricted  diet,  and  the  general  medication  directed  to  any 
factor  of  a  constitutional  or  diathetic  nature.  The  local  treatment 
should  be  conducted  almost  exclusively  through  the  nose.  The 
turbinates  are  slightly  cocainized,  so  as  to  give  us  a  roomy 
approach  to  the  nasopharynx,  and  then  this  space  is  sprayed 
again  and  again  with  warm  Dobell's  solution  until  the  last  shred 
of  tenacious  mucus  has  been  wasiied  away.  The  applicator,  with 
its  cotton-covered  tip  wet  with  the  same  solution,  may  gently 
assist  in  this  cleansing  process,  but  no  syringing  of  the  postnasal 
5pace  should  be  attempted  from  below,  nor  should  any  application 
be  made  to  its  inflamed  and  intensely  sensitive  mucous  membrane 
by  this  route.  AVhen  it  has  been  rendered  quite  clean,  the  1  to 
4  solution  of  hamamelis,  also  warm,  may  be  used,  and  this  fol- 
lowed by  the  application  to  the  pharyngeal  wall  through  the  nose 
either  of  a  lO-grain  silver  solution  or  of  the  menthol  and  camphor 
•combination  with  albolene  (page  87).  The  silver  should  be  used 
only  in  case  the  nasal  fossae  are  capacious  and  will  permit  of  its 
being  carried  through  them  without  coming  in  contact  with  their 
own  lining  membrane.  This  treatment  should  be  repeated  daily 
by  the  physician,  and  the  patient  should  be  instructed  to  spray 
the  nose  at  frequent  intervals  throughout  the  day  and  evening, 
and  to  draw  all  of  the  solution  back  into  the  nasopharynx  and 
allow  it  to  pass  downward  into  the  mouth.  A  week  of  such 
treatment  should  bring  to  an  end  an  uncomplicated  acute  naso- 
pharyngitis. 

OHBONIO  NASOPHABTNainS. 

This  condition,  commonly  known  as  "postnasal  catarrh," 
probably  brings  more  patients  to  the  throat  specialist  than  any 
other.  The  aurist  also  owes  the  larger  part  of  his  practice  to 
this  affection.     It  is  wellnigh  universal  in  this  country.     It  may 
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be  so  insidious  in  its  beginning  and  slow  in  its  progress  that 
many  of  its  victims  do  not  awake  to  its  presence  until  it  is  well 
established.  It  is  almost  invariably  associated  with  some  nasal 
abnormality  to  which  it  is  secondary.  Any  of  the  several  forms 
of  nasal  catarrh^  if  unchecked,  will  lead  inevitably  to  a  similar 
process  in  the  nasopharynx,  and  the  chronic  inflammation  in  this 
region  will  be  encouraged  or  restrained  by  the  same  external  and 
internal  conditions  which  influence  the  nasal  disease.  Of  the 
symptoms^  the  one  above  all  others  that  distinguishes  the  affection 
is  the  sensation  of  some  foreign  substance  within  that  space,  or, 
as  the  average  patient  expresses  it,  "  between  the  throat  and  the 
nose."  It  is  this  which  excites  the  movements  of  swallowing, 
und  these,  failing  to  dislodge  the  mass  of  mucus,  are  followed  by 
that  expulsive  effort  termed  "hawking,"  and  this  perhaps  by 
gagging  and  even  in  severe  cases  by  vomiting.  The  first  hour 
or  two  in  the  morning  after  rising  is  usually  the  time  when  the 
disease  ci'eates  the  greatest  amount  of  disturbance.  It  is  then 
that  the  overnight  accumulation  of  viscid  mucus  in  the  naso- 
pharynx begins  to  descend  and  occasions  the  violent  gagging  and 
retching  that  seriously  interfere  with  the  digestion,  and  threaten 
«ven  the  retention  of  the  morning  meal.  Throughout  the  whole 
day,  however,  the  sensation  as  of  something  "  dropping "  from 
the  head  into  the  throat  is  experienced  more  or  less  continuously, 
and  the  patient  is  annoyed,  and  particularly  in  public,  by  the  fre- 
quent and  irrepressible  desire  to  clear  the  throat.  The  frequent 
repetition  of  this  act  is  causative  of  much  congestion  and  relaxa- 
tion of  the  velum  and  uvula,  and  this  condition  materially  adds 
to  the  throat  discomfort.  In  quite  a  large  proportion  of  these 
cases  of  postnasal  catarrh  the  Eustachian  tubes  participate  in  the 
disease,  and  in  the  course  of  time  the  middle  ears  do  likewise. 
As  a  consequence,  complaints  of  fulness  in  the  ears,  impaired 
audition,  and  tinnitus  are  the  rule  rather  than  the  exception.  It 
id  not  at  all  surprising  that  more  or  less  gastric  disturbance  of  a 
catarrhal  nature  is  another  common  accompaniment.     The  quan- 
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tities  of  mucus  that  are  swallowed  delay  digestion,  lessen  the 
appetite,  and  lower  general  nutrition.  A  final  symptom  that  is 
worthy  of  note  is  the  alteration  in  the  quality  of  the  voice. 
There  is  loss  of  resonance  and  steadiness,  and  it  is  apt  to  tire 
quickly.  The  singing  voice  is  even  more  seriously  crippled  by 
this  disease. 

Pathology.  The  pathology  does  not  differ  materially  from  that 
of  catarrh  of  the  mucous  membranes  generally. 

Diagnosis.  The  diagnosis  should  be  a  matter  of  no  difficulty. 
The  history  and  symptoms  related  by  the  patient,  followed  by 
inspection  of  the  cavity  with  disclosure  of  its  reddened  and  thick- 
ened mucous  membrane  extensively  covered  by  the  excessive 
catarrhal  secretion,  are  quite  enough  to  dispel  doubt. 

Prognosis.  Prognosis  as  regards  ultimate  cure  is  favorable 
enough,  but  this  often  requires  protracted  treatment  which 
should  even  be  continued  for  some  time  after  cure  has  been 
apparently  obtained.  Carelessness  and  irregularity  on  the  part 
of  the  patient  will  greatly  prolong  treatment  and  increase  the 
liability  to  recurrence,  and  therefore  it  is  as  well  for  the  physician 
not  to  be  too  optimistic  in  his  predictions. 

Treatment.  At  the  very  outset  all  causes  of  internal  origin 
should  be  neutralized  as  completely  as  possible.  The  whole 
digestive  tract  should  be  cleansed,  its  glandular  appendages 
aroused  to  normal  functional  activity,  and  any  systemic  poison- 
ing from  this  source  restrained.  Especially  should  any  tendency 
to  constipation  be  combated,  and  rather  by  appropriate  regulation 
of  diet  and  exercise  than  by  the  administration  of  drugs.  In 
men  strict  temperance,  or  perhaps  total  abstinence  with  regard  to 
both  alcohol  and  tobacco,  should  be  insisted  upon.  The  intima- 
tion is  scarcely  needed  that  any  condition  within  the  nose  or  in  the 
lower  pliarynx  tliat  might  favor  the  persistence  of  the  catarrhal 
process  in  the  nasopharynx  should  receive  active  attention. 

The  local  treatment  to  be  successful  demands  judgment  in  its 
selection  and  skill  and  thoroughness  in  its  application.     It  would 
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be  very  bad  judgment,  for  instance,  to  apply  to  an  irritable  and 
oversensitive  upper  pharynx  a  solution  of  iodine,  however  weak 
it  might  be.  It  would  be  better  practice  to  reduce  the  hyper- 
sesthesia  first  by  some  remedy  of  a  sedative  and  astringent  nature, 
and  later  to  substitute  for  it  a  stimulant  alterative  like  iodine. 
"  Make  haste  slowly  ^'  is  an  excellent  general  rule  to  observe  in 
the  early  treatment  of  the  victims  of  this  disease.  The  thorough 
cleansing  of  the  nasopharynx  as  a  preliminary  to  the  application 
of  any  medicament  is  apt  to  require  some  little  time  and  patience. 
The  contained  mucus  is  apt  to  prove  tenacious,  and  is  not  to  be 
swept  away  by  the  ordinary  spray.  Any  obstructive  swelling 
within  the  nasal  fossae  is  first  reduced  by  the  application  of  the 
weak  (2  per  cent.)  cocaine  solution,  and  then  the  Dobell  is  vigor- 
ously sprayed  through  the  nose  back  to  the  pharyngeal  wall,  and 
applied  to  it  also,  perhaps,  upon  the  cotton-carrier  by  the  same 
route.  In  the  better-trained  and  more  tolerant  throat,  but  only 
in  this,  the  curved  nasopharyngeal  applicator,  introduced  through 
the  mouth,  may  aid  in  this  cleansing  process. 

I  do  not  advocate  the  employment  of  the  postnasal  syringe. 
Perhaps  in  an  atrophic  nasopharyngitis  where  there  are  actual 
incrustations  of  dried  mucus  and  the  tissues  are  comparatively 
insensitive  its  use  may  be  permitted ;  but  it  is,  as  a  rule,  both 
extremely  unpleasant  to  the  patient  and  not  nearly  so  effective  as 
the  method  of  loosening  the  mucus  by  one  or  the  other  form  of 
the  cotton-wound  applicator.  All  inspissated  secretion  having 
been  removed,  the  witch-hazel  solution  may  now  be  used  like  the 
Dobell,  through  the  nasal  passages,  and  the  10-grain  alum  solu- 
tion sprayed  through  the  open  mouth  upon  the  lower  pharynx 
and  the  relaxed  velum  and  uvula.  At  the  first  sitting  or  two 
this  treatment  may  be  completed  by  the  application  to  the 
pharyngeal  wall  and  vault,  again  through  the  nose,  of  the  cam- 
phor, menthol,  and  benzoinol  combination.  At  the  second  tlie 
Boulton  solution  may  supplant  it  and  be  applied  in  the  same  way, 

and  a  visit  or  two  later  we  may  venture  to  give  tliis  cavity  its 
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first  experience  with  the  weak  iodine  solution.  The  smarting 
and  temporary  increase  of  congestion  and  swelling  occasioned  by 
this  are  apt  to  be  decidedly  unpleasant ;  but  they  do  not  usually 
last  for  more  than  an  hour  or  two,  and  after  a  few  repetitions  of 
this  application,  at  intervals  of  every  second  or  third  day,  its 
disagreeable  effects  become  much  less  noticeable.  Within  vary- 
ing periods  of  time  the  quantity  and  viscidity  of  the  catarrhal 
secretion  will  lessen,  the  throat,  becoming  less  sensitive,  will  be 
more  tolerant  of  its  presence,  and  the  morning  gagging  and  the 
hawking  throughout  the  day  will  greatly  diminish  and  gradually 
disappear.  In  the  longer  standing  and  more  obstinate  cases  the 
strength  of  the  iodine  solution  may  have  to  be  increased ;  but 
the  ultimate  result,  though  delayed,  will  be  equally  satisfactory. 
In  occasional  cases,  particularly  alcoholics  and  excessive  smokers, 
where  the  hypersemia  is  active  rather  than  sluggish,  and  in 
whom,  also,  hyperaesthesia  is  more  marked  tlian  is  commonly  the 
case,  we  may  find  that  nitrate  of  silver  or  chloride  of  zinc  in  10  or 
20-grain  strength  seems  to  have  a  happier  effect  than  the  iodine. 
But  no  one  of  these  various  solutions  should  be  used  in  a  rigidly 
routine  way  throughout  the  whole  treatment  of  the  case.  In  all 
probability  it  will  happen  quite  often  before  complete  cure  is 
obtained  that,  owing  to  various  disturbing  influences,  of  either 
external  or  internal  origin,  the  vascular  and  glandular  activities 
of  the  affected  mucous  membrane  may  undergo  temporary  altera- 
tions. We  should  always  have  an  eye  to  these ;  at  each  succeed- 
ing visit  of  the  patient  the  nose  and  nasopharynx  should  be 
examined  with  the  same  care  that  we  employed  at  the  first ;  the 
local  applications  should  be  varied  and  adapted  to  each  variation 
in  the  local  condition,  and  we  should  never  permit  ourselves  to 
fall  into  a  therapeutic  rut  from  which  no  merely  temporary 
pathological  alteration  can  tempt  us  to  depart. 
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HTPEBTBOPHY  OF  THE  LYMPHOID  TISSUE  IN  THE  VAULT 

OF  THE  PHARYNX. 

Adenoid  Growths— Postnasal  or  Lymphoid  Vegetations. 

This  affection  is  described  also  as  hypertrophy  of  the  pharyn- 
geal or  Luschka's  tonsil.  The  mass  of  lymphoid  tissue  in  the 
upper  central  portion  of  the  posterior  wall  of  the  nasopharynx  is 
always  the  original  site  of  the  disease,  but  under  favoring  condi- 
tions the  discrete  lymphoid  follicles  in  the  immediate  neighbor- 
hood may  be  included  in  the  hyperplastic  process. 

Etiology.  There  is  scarcely  any  affection  of  the  upper  air 
passages  to  which  a  larger  number  of  contributing  causes  has 
been  assigned  than  this.  A  list  of  the  more  prominent  includes 
heredity,  age,  sex,  the  strumous  and  lymphatic  diatheses,  frequent 
colds,  obstructive  nasal  affections,  the  exanthemata,  micro-organ- 
isms, climatic  and  social  conditions,  the  latter  at  times  involving 
insanitary  surroundings.  Granting,  however,  that  one  or  several 
of  these  are  distinctly  active  as  etiological  factors  in  the  majority 
of  cases,  yet  the  closest  analysis  will  fail  to  discover  that  any  one 
of  them  is  essential  to  the  development  of  this  disease ;  in  other 
words,  we  are  entirely  unable  to  draw  from  the  wealth  of  clinical 
material  at  our  command  anything  more  than  general  deductions. 
There  is  nothing  definite  or  precise  in  our  information  concerning 
the  ultimate  causes  of  the  pathological  process.  As  a  funda- 
mental fact,  we  know  that  in  early  life  the  epithelial  and 
lymphoid  tissue  elements  are  particularly  prone  to  be  affected  by 
the  catarrhal  and  hyperplastic  processes.  Any  condition,  be  it 
external  or  internal,  that  encourages  a  persistent  catarrhal  hyper- 
semia  of  the  upper  air  pa^^sages  in  the  infant  or  child,  such  as 
frequent  coryzas  or  repeated  inflammations  of  the  faiicial  and 
pharyngeal  mucous  membrane,  or  continuous  exposure  to  unfavor- 
able hygienic  surroundings,  will  favor  the  occurrence  of  adenoid 
growths.      The     greater     functional     activity    of     the     general 
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lymphatic  system  and  tlie  normally  greater  proportionate  develop- 
ment during  childhood  of  the  various  lymphoid  structures 
throughout  the  body  make  them  the  more  liable  to  pathological 
alterations  as  the  result  of  such  maleficent  influences  as  those  just 
named.  This  leads  to  the  statement,  already  anticipated,  that 
this  disease  is  one  of  early  life.  Averaging  the  results  obtained 
from  the  examination  by  several  observers  of  many  thousand 
school  children,  we  find  that  about  2  per  cent,  of  them  were  the 
subjects  of  this  postnasal  growth.  It  is  also  of  statistical  estab- 
lishment that  the  period  during  which  this  disease  is  of  com- 
monest occurrence  is  that  between  the  third  and  fifteenth  years. 
It  is  far,  however,  from  being  limited  to  this  period,  since  it  has 
not  only  been  occasionally  observed  at  birth,  but  has  been  seen  as 
well  in  patients  in  their  sixth  decade  of  life.  Sex  seems  to  have 
but  very  little  determining  influence  upon  the  beginning  of  the 
disorder. 

It  is  a  matter  of  common  belief  that  these  growths  tend  to 
undergo  a  spontaneous  atrophy  about  the  age  of  puberty.  The 
subsidence  of  symptoms,  however,  which,  it  is  true,  is  not  uncom- 
mon at  this  period,  may  be  due  not  to  an  actual  shrinkage  of  the 
vegetative  mass,  but  to  the  rapid  increase  in  the  capacity  of  the 
nasal  and  nasopharyngeal  cavities  which  also  occurs  at  this  time 
of  life.  Nevertheless,  we  know  that  the  natural  tendency  of  the 
various  lymphoid  structures  at  this  stage  of  development  is  to 
undergo  retrograde  changes.  The  gradually  lessening  lymphatic 
activity  which  marks  this  transition  period  is  accompanied  by 
obliterative  changes  in  the  blood  and  lymph  vessels,  and  there  is 
extensive  pressure  atrophy  of  the  follicles,  due  to  the  maturing 
and  inevitable  contraction  of  the  connective  tissue.  Under  a 
normal  course  of  events  this  steady  diminution  and  final  dis- 
appearance of  the  adenoid  hypertrophy  would  probably  always 
take  place ;  but  if  a  persistent  catarrhal  hyperemia  of  this  region 
is  maintained  by  unwholesome  hygienic  conditions,  some  inherited 
systemic  taint,  or  one  or  more  of  several  other  causes,  the  growth, 
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instead  of  being  arrested^  will  keep  pace  with  the  developmental 
expansion  of  the  cavity,  and  be  found  as  proportionately  large  in 
the  youth  or  adult  as  it  has  been  in  the  child. 

The  influence  of  climatic  peculiarities  is  evidenced  by  the 
greater  frequency  with  which  these  vegetations  are  found  in  those 
regions  where  abrupt  changes  in  temperature  and  atmospheric 
humidity  are  of  common  occurrence.  These  act,  doubtless, 
through  their  encouraging  eflFect  upon  catarrhal  processes  in  the 
upper  air  passages.  Any  pathological  state  of  a  constitutional 
nature  which  will  likewise  promote  vascular  congestion  of  the 
mucous  membranes  will  also  become  of  etiological  significance 
in  the  history  of  these  growths.  The  tubercular  and  syphilitic 
dyscrasiaj,  struma,  and  the  rheumatic  and  gouty  diatheses  are  to  be 
classed  in  this  category,  and  their  influence  doubtless  arises  from 
their  disturbing  eflFect  upon  normal  nutritive  processes.  They 
also  predispose  the  individual  very  strongly  to  frequently  recur- 
ring acute  or  subacute  attacks  of  catarrhal  inflammation.  This 
same  predisposition  is  created  by  certain  nasal  abnormalities,  the 
more  common  of  these  being  turbinate  hypertrophy  and  septal 
projections  or  deflections. 

Finally,  we  are  not  to  leave  unnoticed  the  directly  exciting 
influence  of  certain  of  the  micro-organisms.  Our  attention  is  so 
frequently  called  to  the  fact  that  the  rapid  development  of 
adenoid  growths  dates  from  an  attack  of  influenza,  whooping- 
cough,  diphtheria,  or  one  of  the  exanthemata,  that  we  cannot  be 
blind  to  the  etiological  responsibility  of  the  bacterial  agents  pecu- 
liar to  these  diseases.  Whether  the  intense  irritation  of  the 
highly  impressionable  lymphoid  cells  is  to  be  referred  to  the 
organisms  themselves  or  to  the  toxins  which  they  secrete  is 
immaterial.  The  result  in  either  case  is  the  same — the  rapid 
proliferation  of  these  cells  and  a  proportionately  rapid  increase 
in  the  size  of  the  pharyngeal  tonsil. 

Ssrmptoms.  The  mouth-breathing  and  the  alteration  in  the 
quality  of  the  voice  are  the  most  striking  evidences  of  the  pres- 
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ence  of  these  vegetations.  The  posterior  nares  are  usually  closed 
with  sufiBcient  completeness  by  the  mass  of  tissue  to  necessi- 
tate constant  mouth-breathing.  Respircdion  is  apt  to  be  noisy 
enough  even  while  the  child  is  awake ;  but  during  sleep,  when 
the  tongue  and  relaxed  velum  are  always  more  or  less  in  the  way 
of  the  air  current,  the  noises  made  by  the  child  are  apt,  to  a 
nervous  mother,  to  be  almost  terrifying.  The  character  of  the 
adenoid  voice  is  closely  similar  to  that  which  accompanies 
intranasal  obstruction,  but  its  lack  of  resonance  and  color  is  even 
more  marked.  Owing  partially,  also,  to  the  paretic  palatal 
muscles,  there  is,  in  addition,  a  thickness  and  indistinctness 
of  articulation  which  make  the  speech  at  times  almost  unintelli- 
gible. 

The  aspirated  consonants  suflFer,  6  and  d  replacing  p  and  t ;  and 
nasal  expiration  being  essential  to  the  production  of  m  and  n, 
these  letters  also  are  impossible,  and  6  and  d  are  likewise  substi- 
tuted for  them.  The  characteristic  facial  expressian  is  that  of 
extreme  mental  dulness,  the  wide-open  mouth  and  the  half-open, 
lack-lustre  eyes  robbing  the  face  of  any  intelligence  it  might 
otherwise  possess.  Another  cause  contributing  to  this  appearance 
of  stupidity  is  the  greater  or  less  degree  of  deufness  that  is  almost 
always  present,  and  that  is  due,  as  will  be  readily  surmised, 
to  the  tubal  catarrh  or  to  the  direct  Eustachian  obstruction  occa- 
sioned by  the  growths.  Aprosexia  is  the  name  that  has  been  given 
to  this  mental  state,  which  renders  quite  impossible  intellectual 
eflFort  of  any  degree  or  duration.  An  objective  symptom  of  some 
value  18  the  very  common  depression  of  the  alae  nasi  and  the  con- 
sequent narrowing  of  the  nostrils — a  featural  alteration  which  has 
the  effect  of  making  the  bridge  seem  abnormally  wide.  Exami- 
nation of  the  throat  discloses  in  the  greater  number  of  cases  some 
concomitant  enlargement  of  the  faucial  tonsils  and  a  pharyngeal 
wall  that  is  studded  with  several  small,  discrete  follicular  hyper- 
trophies or  one  or  two  confluent  masses  of  them.  These  are 
larger  and  more  prominent  as  they  approach  the  upper  pharynx. 
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and  are  very  digDiGcaat  of  the  hyperpliteia  i>f  the  ]yiii|iliiiiJ  stnic- 
turea  iu  the  vault.     (Fig.  58.) 

Pathology.  Adenoid  growths  are  eoiuixised  of  lymphoid  tissue, 
and  are  almost  identical  in  structure  with  the  faueial  tousila. 
The  tiaeue  b  of  a  retifurm,  connective  type,  and  coutains 
numerous  trabeculie,  the  epaces  formed  by  them  being  filled  to 
repletion  with  lymph  cells.  They  are  very  vascular,  and  the 
character  of  the  tissue  as  a  whole  makes  it  extremely  jirone  to 


lyperplasia  upon  slight  provocation 


Diagnosis.  There  is  neither  difBculty  nor  possibility  of  error 
in  this.  The  symptoms  of  themselves  are  usually  quite  stitticient 
for  diagnostic  purposes,  but  if  there  be  a  shadow  of  doubt  the 
examination  of  the  nasopharynx  will  remove  it  at  once.  This 
may  consist  of  direct  inspection  of  the  cavity  by  either  posterior 
or  anterior  rhinoscopy  or  by  the  introduction  into  it  nf  the  finger. 
If  the  child  or  youth  be  suiBcieutly  tractable  to  permit  the  suo- 
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cessful  use  of  the  rhinoscopic  mirror,  the  vegetations  are  seen  to 
project  downward  from  the  vault  and  forward  from  the  posterior 
wall  of  the  pharynx,  forming  a  single  mass  which  more  or  less 
completely  fills  this  postnasal  space.  It  is  usually  deeply  fissured 
or  lobulated,  rather  paler  in  color  than  the  normal  mucous  mem- 
brane, of  somewhat  cedematous  appearance,  and  perhaps  exten- 
sively covered  by  an  abundant  secretion  of  mucus. 

In  the  event  of  failure  to  obtain  a  satisfactory  postrhinoscopic 
view  we  may  very  often  resort  with  entire  success  to  direct 
inspection  through  the  anterior  nares.  The  turbinates  are  first 
reduced  by  the  application  of  a  2  per  cent,  cocaine  solution,  and  a 
speculum  as  large  as  the  vestibule  will  admit  is  then  introduced- 
With  good  illumination  the  color  and  irregular  surface  of  the 
growths  can  be  distinctly  seen,  and  if  the  patient  be  directed  to 
swallow  they  will  be  lifted  and  projected  forward  into  the  nasal 
chambers  by  the  elevation  of  the  palate. 

Fio.  69. 


Guard  for  finger. 

Should  neither  of  these  methods  be  completely  satisfactory,  or  if 
we  should  wish  to  ascertain  the  density  and  the  extent  of  attach- 
ment of  the  growths,  we  may  have  recourse  to  the  digital  exami- 
nation. It  is  better,  I  think,  with  older  children  to  prepare  them 
for  what  is  about  to  happen,  so  that,  although  they  may  be  hurt  a 
little,  they  will  not  be  unduly  frightened.  If  the  physician 
stands  at  the  child's  right  side  it  is  his  right  hand  that  is  used  for 
the  examination,  and  vice  versa.  One  hand,  then,  being  placed 
back  of  the  child's  head,  steadies  it ;  while  the  index  finger  of 
the  other,  protected  from  being  bitten  by  a  rubber  or  metal  guard 
(Fig.  59)  covering  the  proximal  phalanx,  is  introduced  within  the 
open  mouth.  It  is  hooked  back  of  the  velum  and  sent  up  into 
the  nasopharynx,   hugging  the  lateral   wall  of  the  pharynx  as 
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closely  as  possible.  This  route  is  advised  because  the  soft  palate 
is  less  firmly  applied  to  the  pharyngeal  wall  at  the  sides  than  in 
the  middle  line,  and  it  is  much  easier  to  go  around  than  over  the 
prominences  of  the  cer\'ical  vertebrae.  Having  entered  the  cavity, 
the  beginner  will  probably  find  it  best  to  bring  the  finger  to  the 
centre  and  locate  the  posterior  border  of  the  septum.  With  this 
as  a  guide  the  finger-tip  may  be  moved  from  side  to  side,  the 
Eustachian  prominences  palpated,  and  an  accurate  idea  of  the 
extent  of  the  mass  gained.  It  is  scarcely  worth  while  to 
describe  the  sensation  that  these  vegetations  im))art  to  the  finger, 
one  examination  being  worth  more  than  all  the  descriptions  ever 
written.  They  are  soft  and  slimy,  however,  and  the  gentlest 
pressure  is  sufficient  to  make  them  bleed,  so  that  when  the  finger 
is  withdrawn  it  is  usually  coated  with  a  blood-stained  mucus. 

Prognosis.  Unless  we  except  the  few  subjects  of  hsemophilia, 
there  is  seldom  anything  to  interfere  \vith  the  entire  removal  of 
these  growths  and  the  disappearance  of  all  the  symptoms  occa- 
sioned by  them.  If  they  have  been  of  such  size  and  have  existed 
for  so  long  a  time,  however,  that  the  normal  development  of  the 
nasal  cavities  has  been  seriously  interfered  with,  or  if  prolonged 
Eustachian  obstruction  has  resulted  in  profound  structural  altera- 
tions within  the  middle  ear,  we  must  not  be  oversanguine  in  our 
predictions  concerning  the  subsequent  correction  of  these  injuries. 
It  is  no  exaggeration  to  say  that,  as  a  rule,  the  postoperative 
improvement  in  the  child's  mental  and  physical  condition,  both 
in  its  rapidity  and  extent,  is  little  short  of  the  miraculous ;  but 
when  the  nasal  alae  have  collapsed  and  the  fossie  are  dwarfed  as 
the  result  of  disease,  and  where,  again,  extensive  catarrhal 
changes  have  occurred  in  the  mucous  membrane  of  the  middle 
ears,  accompanied,  perhaps,  by  firm  ankylosis  of  the  ossicular 
joints,  we  cannot  reasonably  expect  nor  confidently  predict  that 
these  advanced  pathological  conditions  will  promptly  vanish  upon 
the  removal  of  the  adenoids.  We  need  not  banish  the  hope  of  an 
ultimate  result  of  this  kind,  but,  on  the  other  hand,  we  should 
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not  commit  ourselves  to  promises  that  we  may  later  find  oureelves 
incapable  of  fulfilling. 

As  to  the  recurrence  of  these  growths  when  they  have  been 
once  thoroughly  removed,  it  is,  to  say  the  least,  extremely 
unlikely.  In  those  cases  in  which  their  reappearance  has  been 
observed  we  may  justly  suspect  that  the  operation  has  been 
incomplete.  It  usually  happens  that  any  fragments  that  may 
have  been  left  behind  undergo  a  more  or  less  complete  atrophy  ; 
but  if  the  original  provoking  causes  are  allowed  to  cimtinue 
unrestrained  by  subsequent  general  or  local  treatment,  then  it  is 
quite  possible  that  these  remnants  may  again  reach  the  size  of 
the  mass  that  was  supposed  to  and  ought  to  have  been  wholly 
removed.  A  result  such  as  this,  due  to  negligence,  is  far  from 
being  a  recurrence  in  the  strict  sense  of  the  word. 

Treatment.  If  the  pharyngeal  tonsil  has  attained  a  size  suffi- 
cient to  cause  noticeable  interference  with  nasal  breathing,  little 
or  nothing  can  be  hoped  for  from  merely  palliative  treatment. 
The  application  to  it  of  astringent  pigments  through  the  nose  or 
by  way  of  the  mouth  is  a  waste  of  time.  Operation  should  only 
be  postponed  long  enough  to  get  the  child  into  good  local  and 
general  condition.  The  choice  of  method  in  operating  will  be 
aflfected  by  the  age,  temperament,  and  tractability  of  the  child, 
and  by  the  size  and  density  of  the  lymphoid  growth.  These 
elements  will  determine,  in  the  first  place,  whether  or  not  we 
shall  employ  local  or  general  anaesthesia.  It  is  an  invariable  rule 
with  many  operators  to  use  only  general  ansesthesia.  I  permit 
myself,  however,  occasional  exceptions  to  this  rule.  In  quiet, 
steady-nerved  children  of  six  years  or  over  who  do  not  wish  to 
take  ether  or  chloroform,  and  in  whom  the  mass  of  hypertrophic 
tissue  is  of  but  moderate  size,  it  is  not  at  all  uncommon  for  me  to 
cocainize  the  growths  both  from  below  and  above,  and  then  to 
remove  them  by  one  grasp  of  the  forceps  or  a  single  sweep  of  the 
curette.  The  moderate  and  but  momentary  pain  of  this  method 
is,  I  think,  much  less  objectionable  than  the  fright,  the  cries  and 
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struggles  that  often  attend  the  administration  of  a  general  anses- 
thetic.  Moreover,  the  consciousness  of  the  patient  entirely  elimi- 
nates whatever  slight  danger  there  may  be  during  unconscious- 
ness, of  fatal  laryngeal  obstruction  through  the  inhalation  of 
blood  and  fragments  of  tissue.  This  possible  danger  has,  it  seems 
to  me,  been  very  greatly  overestimated ;  but,  nevertheless,  we 
can  and  may  as  well  avoid  it  altogether  when  the  type  of  patient 
admits  of  our  operating  without  general  narcosis.  Immediately 
previous  to  the  performance  of  the  operation  the  nose  and  naso- 
pharynx should  be  cleansed  as  thoroughly  as  possible  with  an 
antiseptic  solution,  and  the  lymphoid  hypertrophy  then  mopped 
with  a  tuft  of  cotton  that  has  been  moistened  with  a  6  per  cent, 
solution  of  cocaine.  In  four  or  five  minutes  this  may  be  fol- 
lowed by  the  application  of  a  1  to  2000  solution  of  adrenalin 
chloride,  and  a  minute  later  the  instrument  we  have  selected, 
sterilized,  may  be  carried  into  the  postnasal  space  and  the  cavity 
cleared  of  the  offending  tissue.  There  are  not  a  few  operators 
who  employ  for  this  purpose  no  other  instrument  than  the  finger. 
In  spite,  however,  of  their  assurances  that  they  are  able  to 
remove  every  vestige  of  the  growth  in  this  way,  the  unaided 
finger,  though  it  may  be  successful  in  detaching  any  few  frag- 
ments of  tissue  that  may  have  escaped  the  forceps  or  curette,  is 
seldom  sufficient  to  eradicate  a  growth  that  is  of  even  ordinary 
size  or  consistence.  The  pain  attending  the  operation  under 
cocaine  anaesthesia  is  not  at  all  severe,  and  if  the  child  be  tact- 
fully handled  previous  to  and  during  the  operation  it  will  seldom 
make  any  outcry  or  resistance  worth  mentioning.  If,  however, 
the  vegetations  occupy  the  greater  portion  of  the  nasopharynx  and 
would  require  repeated  introductions  of  the  instruments,  and  if 
the  patient  is  apprehensive  and  lacking  in  nerve,  it  will  be  infin- 
itely better  to  administer  one  of  the  general  antesthetics  in  order 
that  the  operation  may  be  performed  with  a  deliberation  that 
will  ensure  thoroughness. 

Of   recent   years,  chloroform,   nitrous   oxide,  and  bromide  of 
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ethyl  seem  to  have  made  considerable  gains  in  favor  as  agents  for 
general  anaesthesia  in  adenoid  operations;  but,  in  spite  of  its 
well-known  disadvantages,  ether  is  still  and  will  probably  remain 
the  choice  of  the  majority,  at  least  in  our  own  country.  The 
necessity  for  a  skilled  anaesthetist  for  the  safe  administration  of  all 
of  the  first-named  group,  and  the  rather  brief  insensibility  afforded 
by  the  nitrous  oxide  and  ethyl  bromide  are  objections  to  these 
agents  that  will  continue  to  deter  many  from  adopting  them.  It 
is  only  the  experienced  and  rapid  operator  who  will  find  the  nar- 
cosis of  these  latter  two  vapors  sufficiently  prolonged  to  enable 
him  to  complete  his  work  before  the  return  of  consciousness. 
The  obnoxious  features  of  ether  may  be  largely  overcome  by  pre- 
ceding its  administration  by  that  of  nitrous  oxide. 

The  hemorrhage  attending  the  removal  of  adenoids  is  apt  to  be 
quite  profuse  for  a  few  minutes,  but  it  is  extremely  seldom  that 
it  proves  at  all  obstinate.  The  application  of  styptics  or  haemo- 
statics is  scarcely  ever  necessary,  and  in  case  the  hemorrhage 
should  be  a  little  more  prolonged  or  profuse  than  usual  an  iced 
spray  of  sterilized  water  will  in  all  probability  prove  quite  suffi- 
cient to  arrest  it.  It  is  true  that  a  dozen  or  more  of  fatalities 
due  to  hemorrhage  attending  this  operation  have  been  recorded, 
but  some  anomaly  of  vascular  distribution  or  the  haemophiliac 
diathesis  has  probably  existed  in  most  of  these,  and  if  we  are,  as 
we  ought  to  be,  careful  to  exclude  such  from  surgical  interfer- 
ence we  will  not  be  likely  to  encounter  any  trouble  from  this 
source.  A  certain  amount  of  hemorrhage  is,  however,  unavoid- 
able, and  if  it  is  proposed  to  carry  anaesthesia  to  the  point  of 
abolishing  the  laryngeal  reflex  we  must  take  some  measures  to 
prevent  blood  from  entering  the  larynx.  The  one  usually 
adopted  is  to  have  the  patient's  head  lower  than  the  rest  of  the 
body.  In  this  position  the  blood,  not  being  able  to  run  up  hill  to 
the  larynx,  will  escape  by  way  of  the  nose  and  the  mouth. 

Profound  narcosis  is,  I  think,  not  only  unnecessary,  but,  for 
several  reasons,  objectionable.     Respiration  will  be  much  better 
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throughout  the  operation  if  anaesthesia  is  brought  just  to  the 
point  of  complete  insensibility  to  pain  and  there  stopped.  Aside 
from  the  question  of  the  patient's  safety,  the  preservation  of  the 
laryngeal  reflex  will  be  of  advantage  to  the  operator,  in  that  the 
frequent  cough  will  throw  the  blood  and  mucus  forward  into  the 
mouth,  from  which  they  can  be  readily  removed  and  the  field 
cleared  by  sponging.  Under  moderate  anaesthesia  there  will  also 
be  less  venous  engorgement,  and  therefore  less  hemorrhage,  and 
its  entire  cessation  will  follow  the  conclusion  of  the  operation 
much  more  promptly. 

Immediately  upon  the  suspension  of  the  anaesthetic,  a  gag,  more 
or  less  similar  to  the  one  illustrated  (Fig.  66),  is  introduced,  the 
mouth  widely  oj^ened,  and  the  instrument  afterward  held  firmly 
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Brandegee*8  adenoid  forceps. 

in  place  by  an  assistant.  The  head  being  now  slightly  turned 
toward  the  window  or  other  source  of  light,  it  will  be  a  very 
useful  preliminary  to  the  actual  operation  to  make  a  thorough 
digital  exploration  of  the  postnasal  cavity  in  order  that  we  may 
ascertain  both  the  exact  bulk  of  the  growth  and  that  portion 
of  the  vault  or  walls  of  the  pharynx  to  which  it  is  principally 
attached.  The  withdrawal  of  the  finger  is  followed  by  the  intro- 
duction of  the  tongue  depressor  well  back  to  the  base  of  the 
tongue,  so  that  the  soft  palate  and  pharynx  shall  be  completely 
exposed  to  the  view.  Either  the  curette  or  the  forceps  is  then 
cairied  back  to  the  pharyngeal  wall,  slipped  upward  back  of  the 
palate,  and  raised  to  the  uppermost  limits  of  the  obstructing  mass. 
In  case  the  forceps  are  first  used  the  blades  are  kept  closed  until 
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the  upper  portion  of  the  growth  has  been  reached,  and  are  then 
widely  separated  and  pushed  strongly  backward,  so  as  to  include 
between  them  as  much  of  the  mass  as  possible.     This  a 


will  also  carry  them  away  from  the  posterior  border  of  the 
septum  and  lessen  any  danger  of  its  injury.  The  blades  are  now 
firmly  closed  and  the  included  tissue  detached  fn)m   its  bed  by  a 


IntioducUun  of  curette. 


curette  In  place. 


combined  lateral  rocking  and  downward  pulling  movement.  The 
yoimger  operator  is  not  to  be  alarmed  or  disconcerted  by  the  pro- 
fuse gush  of  blood  that  uivariably  attends  this  first  step  of  the 


operation.  It  is  si>onged  from  the  mouth  and  throat,  the  tongue 
depressor  or  finger  reintroduced,  and  the  forceps  again  guided  to 
the  remainder  of  the  growth.     My  own  custom  is  to  remove  all 
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that  I  can  of  the  adenoids  in  this  way,  and  then  to  employ  the 
curette  for  the  removal  of  any  fragments  that  may  have  escaped 
the  blades  of  the  forceps.  Several  times,  perhaps,  during  the 
operation  the  finger  repeats  its  examination  of  the  nasopharynx, 
in  order  to  determine  not  only  what  has  been  but  what  remains 
to  be  accomplished.  Particular  care  should  be  taken  to  reach 
with  it  the  very  vault  of  the  pharynx  and  to  crush  and  scrape 
away  those  vegetations  that  frequently  extend  forward  as  far  as 
or  even  beyond  the  choanse.  Should  these  be  permitted  to 
remain  the  emptying  of  the  posterior  portion  of  the  nasopharynx 
will  prove  of  little  or  no  practical  value  in  so  far  as  the  re-estab- 
lishment of  nasal  respiration  is  concerned  A  little  device  that 
greatly  facilitates  the  removal  of  growths  in  this  situation  is  illus- 

F:o.  65. 


Finger  curette. 

trated  in  Fig.  65.  It  fits  snugly  over  the  tip  of  the  index  finger, 
and  is  much  more  effective  than  even  the  stoutest  finger-nail. 
Occasionally,  also,  a  number  of  smaller  vegetations  are  found  in 
the  depressions  back  of  the  Eustachian  eminences,  the  fossae  of 
Rosenmuller.  These  are  particularly  apt  to  exert  some  degree 
of  pressure  upon  the  posterior  wall  of  the  tube,  and  so  to  interfere 
with  its  normal  patency.  The  safest  as  well  as  the  most  efficient 
instrument  for  their  removal  is  the  finger.  The  employment  of 
a  curette  or  forceps  in  this  situation  is  apt  to  inflict  more  or  less 
injury  ujwn  the  tubal  eminence  itself,  and  perhaps  to  provoke  a 
median  otitis. 

Ui>on  the  conclusion  of  the  operation  the  patient  is  transferred 
to  his  bed,  where  he  should  remain  until  the  next  morning. 
Although,  if  his  condition  be  satisfactory,  he  may  be  allowed  to 
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get  up  on  the  succeeJing  day,  yet  it  will  be  most  prudcut  for  him 
to  spend  it  wilhin  doora.  At  the  end  of  this  time,  bowever, 
weatlier  permitting,  he  may  safely  leave  the  house  and  soon 
resume  his  ordinary  pursuits.  For  the  first  day  or  two  his  food 
should  be  liquid  or  soft,  and,  what  is  more  important,  it  should 
be  cool  rather  thau  warm,  This  temperature  will  prove  more 
grateful  to  tlie  wounded  pharynx,  and,  at  tlie  same  time,  it  will 
not  encourage  any  tendeney  lu  a  persislonl  k'liUage  of  bluud.     In 


Lthe  way  of  after-lreatmeut  the  throat  need  not  be  molested  f<jr  at 
least  twenty-four  or  thirty-six  hours.  Upon  the  expiration  of 
this  period,  liowever,  the  nasopharynx  should  be  well  cleansed 
through  the  nose  with  a  warm  alkaline  solution,  and  following 
this  a  10-grain  solution  of  silver  nitrate  or  the  oRiulnal  glycerlie 
nf  tannic  acid  should  be  applied,  also  through  the  coeainlzed  and 
illuminated  nose,  to  the  wounded  area.  A  very  few  days  usually 
suflice  to  complete  the  cicatrizaliou  of  the  wound  and  the  patient's 
oonvatescence. 
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Although  with  each  repetition  of  this  operation  its  difficulties 
will  be  the  more  easily  surmounted,  yet,  even  to  the  experienced 
operator,  the  removal  of  adenoids  is  never  a  perfectly  simple 
matter,  nor  is  it  to  be  performed  carelessly  and  without  a  proper 
appreciation  of  the  possible  risks  that  may  attend  it.  The  usually 
profuse  hemorrhage  is  of  no  consequence  in  so  far  as  the  simple 
loss  of  blood  is  concerned ;  but  if  the  patient's  head  is  not  suffi- 
ciently lowered,  or  the  anaesthesia  is  too  profound,  or  the  assistant 
is  not  quick  and  skilful  with  his  sponges,  it  will  be  apt  to  occa- 
sion considerable  annoyance,  and  perhaps  some  alarm.  In  this 
connection  it  may  be  intimated  that  it  will  always  be  a  great 
advantage  to  have  as  an  anaesthetist  one  who  is  familiar  with  the 
various  details  of  the  operation,  and  who,  upon  the  suspension  of 
the  ether,  can  intelligently  care  for  the  position  of  the  head  and 
attend  to  the  removal  of  the  blood  and  mucus  during  its  perform- 
ance. The  accompanying  illustration  is  intended  to  show  the 
general  position  of  the  patient,  the  mouth  widely  opened  by  the 
gag,  and  the  introduction  of  the  tongue  depressor,  in  order  that 
the  faucial  region  may  be  completely  exposed.  The  distinct  ten- 
dency in  one's  earlier  operations  is  to  stop  too  soon,  to  sacrifice 
thoroughness  to  an  uncalled-for  haste,  and  to  be  content  with 
partial  instead  of  total  extirpation  of  the  growths.  It  is  in 
these  first  few  cases  that  the  results  obtained  are  apt  to  be  unsat- 
isfactory, and  which  must  come,  perhaps,  a  second  time  to  the 
table. 


lo 
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ACUTE   INFLAMMATION. 


This  commonly  occurs  in  association  with  a  tonsillitis  or 
general  faucilis,  but  there  are  times  when  the  inflammatory  action 
is  almost  strictly  limited  to  the  uvula.  It  is  usually  attributable 
to  exposure  and  chilling  in  people  of  arthritic  diathesis,  and  is 
anal<igous  to  a  similar  class  of  cases  of  tonsillitis.     Owing  to  the 


cute  InRammailE 


loose,  widely  meshed  arrangement  of  the  cellular  tissue  in  the 
uvula,  the  progress  of  the  inllammatiou  is  usually  rapid,  and 
within  a  few  hours  such  an  amount  of  swelling  and  of  oedema 
may  be  present  that  the  patient  may  be  threaleued  with  suffo- 
cation. 
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Symi»tomB.  These  are  such  as  would  naturally  attend  the 
enlargement  of  this  organ — the  sense  of  fulness  or  of  a  foreign 
body  in  the  faucial  region^  constant  attempts  at  hawking  or 
clearing  the  throaty  perhaps  retching,  alteration  of  the  voice,  and 
indistinctness  of  articulation. 

Diagnosis.  Inspection  will  reveal  in  extreme  cases  an  enor- 
mous (edematous  enlargement  of  the  uvula  almost  completely  fill- 
ing the  faucial  opening.  All  normal  shape  is  lost,  and  the 
appearance  is  that  of  a  translucent  sac  containing  a  thin  serum. 
Such  an  appearance  as  this  and  the  history  of  the  very  recent 
beginning  and  rapid  progress  of  the  attack  will  be  enough  to 
preclude  any  likelihood  of  mistaking  the  simple  inflammation 
for  an  extensive  gummatous  infiltration  of  the  structure.  The 
mucous  membrane  of  the  entire  soft  palate  is  apt  to  be  intensely 
hypewemic,  although  the  uvula  itself  is  usually  of  a  grayish  or 
reddish-gray  tint.  It  is  not  at  all  impossible  that  an  almost 
identical  picture  may  be  presented  by  an  acute  angioneurotic 
<Bdema.  The  history,  in  this  latter  case,  of  previous  attacks  and 
the  coexistence  of  other  neurotic  symptoms  should  lead  one  to  a 
correct  conclusion. 

Treatment.  The  melting  of  pieces  of  ice  within  tlie  mouth 
or  the  spraying  of  the  swollen  structure  with  antiseptic  solu- 
tions, such  as  alum,  20  grains  to  the  ounce  of  water,  or 
glycerite  of  tannin,  are  palliative,  and  in  the  milder  cases  may 
prove  sufficient  to  subdue  the  attack.  In  the  more  severe 
cases,  however,  where  the  infiltrative  swelling  is  seemingly 
dangerous  in  its  degree,  the  almost  universal  resource,  until 
within  the  last  several  months,  has  been  the  bistoury.  Multiple 
puncture  or  free  scarification  of  the  body  has  been  practised,  it 
having  been  previously  cocainized,  and  this  permits  of  the  rapid 
escape  of  the  effused  fluid.  This  little  operation  is  still  just  as 
efficient  as  ever,  but  it  is  seldom  necessary  now,  because  we  have 
in  the  powdered  extract  of  the  suprarenal  gland  an  agent  that 
will   reduce  the  swollen  uvula   with   almost    magical   (juickiiess. 


A  solution  of  this,  raade  by  adding  5  or  ti  grains  to  a  draclim  m£ 
water,  shaking  for  a  few  moments,  and  then  filtering,  if  sprayed 
or  painted  upon  the  inflamed  organ  will  be  promptly  folkiweii  by 
ita  contruclioQ.  Tliis  result  may  be  liustened  by  placing  3  or  4 
grains  of  the  powder  upon  the  tongue  and  directing  it  to  be 
swallowed  as  it  mingles  with  the  tialivu.  If  the  redema  shows 
any  tendency  to  recur  the  |)atient  may  use  the  powder  in  this 
latter  way  every  two  hours  until  the  attack  has  entirely  subsided. 
This  remedy  is  equally  as  efficient  in  angionenrotic  cedema  as  in 
tliat  due  to  an  ordinary  iiifliimnialory  process. 

HYPEETSOPHY  OE  ELONGATION  OF  THE  UVULA. 
There  are  very  few  cascM  of  chronic  |)hiiryugitia  or  nasoiiharyn- 
gitis  that  liave  not  associated  wltli  them  more  or  less  chronic 
indamniation  and  liyjiertrophy  of  the  uvulu.  There  is  no  arbi- 
trary length  that  can  be  usfigned  to  this  appendage  of  the  suft 
palate,  but  during  quiet  respiration,  with  the  mouth  open  and  the 
tongue  quite  relaxed,  the  ti|>  of  the  uvula  should  clear  the  base  of 


the  tongue  by  a  third  of  an  inch  or  more.  It  is  seldom,  if  ever, 
that  there  is  any  increase  of  its  muscular  element,  the  hyper- 
trophy commonly  involving  only  the  mucous  and  submucous 
tissues.  This  is  made  evident  by  the  wrinkling  of  the  mucous 
coating  which  occurs  when  the  utierance  of  a  high-pitched  "ah  !" 
raises  and  makes  tense  llie  velum  and  uvula. 
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Symptoms.  The  symptoms  occasioned  by  this  hypertrophy 
vary  very  greatly,  being  sometimes  scarcely  noticeable,  while  at 
others  not  only  may  the  local  disturbance  be  severe,  but  the 
general  health  may  suffer  as  the  result  of  secondary  gastric 
derangement  and  interference  with  sleep  resulting  from  the 
nocturnal  cough.  This  latter  is  provoked  by  the  irritation  of  the 
lower  pharynx  and  perhaps  the  epiglottis  by  the  pendulous 
uvula  when  the  patient  is  recumbent.  While  these  symptoms  in 
varying  degrees  are  common  to  all  the  subjects  of  uvular  elonga- 
tion, the  professional  voice  user  especially,  and  even  more  partic- 
ularly the  vocalist,  will  be  seriously  crippled  by  this  condition. 
Fatigue  will  ensue  upon  even  moderate  use  of  the  voice,  and  its 
purity  and  brilliancy  will  be  greatly  impaired. 

In  connection  with  the  diagnosis  we  should  differentiate  as 
accurately  as  possible  between  the  apparent  lengthening  of  the 
uvula  dependent  upon  palatal  relaxation  and  that  which  is  due 
to  actual  overgrowth.  The  determination  of  this  point  will 
decidedly  influence  the  treatment. 

Treatment.  In  all  cases,  even  when  there  is  no  question  as  to 
the  genuineness  of  the  hypertrophy,  some  preliminary  treatment 
of  an  astringent  nature  is  highly  desirable.  A  few  repetitions  of 
such  applications  as  the  glycerite  of  tannin,  the  combination  of 
equal  parts  of  tine,  ferri  chlor.  and  glycerin,  or  perhaps  an  8  per 
cent,  solution  of  chloride  of  zinc,  will  at  least  lessen  the  superficial 
catarrhal  congestion  and  render  the  throat  less  sensitive. 

The  subsequent  removal  of  the  redundant  portion  of  the  uvula 
will  be  rendered  less  disturbing  by  this  preparation  of  the  throat, 
and  the  pain  and  inflammatory  reaction  much  restricted.  It 
should  be  scarcely  necessary  to  warn  the  student,  the  general  prac- 
titioner, or  the  general  surgeon  that  complete  amputation  of  the 
uvula  is  very  bad  practice.  Only  the  excess  should  be  removed, 
and  a  uvula  of  normal  length  and  physiological  value  should  be 
permitted  to  remain.  The  operation  may^be  performed  with  a 
pair  of  forceps  and  scissors  of  suitable   length,  or  one  of  the 
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several  forms  of  uvulatome  may  be  employed.  The  one  deviped 
by  Seiler  (Fig.  69)  is  perfectly  satisfactory,  and  a  little  practice 
in  its  use  will  lead  to  its  almost  invariable  adoption.  The  first 
step  in  the  operation  is  to  spray  the  faucial  region  as  a  wliole 
with  a  2  per  cent,  solution  of  cocaine,  and  then,  with  the  cotton- 
carrier,  to  apply  to  the  uvula  itself  a  4  per  cent,  solution.  At 
the  end  of  three  or  four  minutes  the  base  of  the  tongue  is  well 
depressed  with  the  spatula,  the  uvulatome  introduced,  its  blades 
opened,  and  the  tip  of  the  uvula  allowed  to  drop  within  them. 
The  proper  length  of  the  body  is  carefully  measured  with  the  eye, 
and  the  blades  then  instantly  closed.  The  transverse  arm  at  the 
extremity  of  one  of  the  blades  not  only  prevents  the  uvula  from 
slipping  from  between  them,  but  it  enables  the  operator  to  draw  it 

Fig.  69. 


Seller's  uvulatome. 


slightly  toward  him,  so  that  when  the  cut  is  made  the  wound  will 
be  upon  its  posterior  face.  It  is  thus  protected  from  frequent 
irritation  through  contact  with  the  food.  This,  by  the  way, 
should  be,  during  the  period  of  cicatrization,  soft,  of  moderate 
temperature,  and  very  slightly  seasoned.  Hemorrliage  is  a  very 
exceptional  feature  of  this  operation,  but  if  it  should  prove  a  little 
more  free  or  persistent  than  usual  a  slight  touch  with  the  galvano- 
cautery  will  close  the  vessels,  or,  in  lieu  of  this,  3  or  4  grains  of 
the  powdered  suprarenal  gland  placed  dry  upon  the  tongue  will 
rarely  fail  to  arrest  the  flow. 

DISEASES    OF    THE  FAUCIAL   TONSILS. 

A  study  of  the  structure  of  these  glands  will  add  very  much 
to  the  completeness  and  clearness  of  our  understanding  of  their 


DISEASES  OF  THE  UVULA,  231 

diseases.  In  childhood  they  are  usually  quite  prominent,  but  it 
is  customary  for  them  to  become  less  so  as  youth  advances,  and 
after  the  age  of  sixteen  years  the  normal  tonsil  has  either  almost 
disappeared  or  at  least  does  not  project  beyond  the  level  of  the 
faucial  pillars.  We  may  be  pretty  confident  that  they  have  no 
physiological  value  after  this  age,  and  that,  so  far  from  being 
essential  to  the  health  of  the  individual,  they  are  apt  to  become 
not  only  themselves  the  frequent  seat  of  disease,  but  avenues  for 
general  infection  as  well. 

ACUTE  LACUNAB  TONSILLITIS. 

Certain  predisposing  causes  for  this  disease  are  found  in  an 
abnormal  size  and  a  chronic  lacunar  catarrh  of  the  gland,  in  the 
lowered  vitality  and  enfeebled  tissue  resistance  of  struma,  and  in 
the  rheumatic  or  gouty  diathesis.  The  influence  of  this  latter 
factor  is  shown  particularly  in  children  by  the  fact  that  it  is  in 
those  who  suffer  from  frequent  attacks  of  urticaria  and  '^  growing 
pains "  that  lacunar  tonsillitis  is  most  easily  and  often  excited. 
One  or  more  of  these  in  association  with  an  exciting  cause,  such 
as  an  acute  attack  of  indigestion  or  exposure  to  a  draught  or  pro- 
longed cold,  particularly  when  fatigued,  will  be  usually  quite 
sufficient  to  bring  about  an  acute  tonsillar  inflammation.  This 
may  attack  different  portions  of  the  gland  with  varying  degrees 
of  violence,  at  one  time  it  being  the  mucous  covering  and  the 
crypts  that  show  the  greatest  disturbance ;  while  at  another  it  is 
the  cortical  portion — the  parenchyma  of  the  gland — that  suffers 
the  most.  Though  there  is  some  slight  pathological  difference 
between  these,  yet  clinically  they  are  closely  similar,  and  the 
same  therapeutic  measures  are  of  equal  value  in  both,  so  that  we 
need  scarcely  describe  them  separately. 

Pathology.  The  pathology  of  the  disease  acquires  some  special 
interest  from  a  bacteriological  point  of  view.  The  association  of 
one  or  several  varieties  of  micro-organisms  with  tonsillar  inflam- 
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mation  is  almost  constant,  but  investigation  has  not  yet  shown 
that  any  one  of  them  is  essential  to  its  development  or  is  capable 
of  conveying  it  to  another  individual  or  of  reproducing  it  in 
animals. 

The  streptococci  and  the  staphylococci  are  those  most  fre- 
quently and  numerously  in  evidence,  but  we  may  also  find  a 
form  of  pneumococcus,  and,  though  rarely,  the  Klebs-Loffler 
bacillus,  or  even  that  of  Koch. 

Ssrmptoms.  The  symptoms  in  any  but  the  mildest  cases  are 
usually  sufficiently  characteristic  to  permit  a  diagnosis  to  be  made 
even  previous  to  inspection  of  the  throat.  The  expression  of  pain 
upon  and  the  flushing  of  the  patient's  face,  his  altered  voice  and 
indistinctness  of  articulation,  the  frequent  but  cautious  clearing 
of  the  throat,  and  the  expectoration  of  the  mucus  and  saliva 
because  of  his  desire  to  avoid  the  pain  of  swallowing,  and  finally 
the  sus}>ension  of  nasal  breathing,  necessitating  the  half-open 
mouth — all  these  should  easily  lead  one  to  a  correct  opinion  as  to 
the  nature  of  the  disease.  Any  lingering  doubt,  however,  is 
quickly  removed  by  a  glance  at  the  throat,  and  here  the  bright 
crimson  of  the  tonsils  and  half  arches,  of  the  velum  and  pharyn- 
geal walls,  the  swelling  of  the  tonsils,  and  the  distention  of  the 
lacunae  with  masses  of  a  yellowish-white  cheesy  material — made 
up  of  epithelial  cells,  leucocytes,  cocci,  and  perhaps  some  fibrin — 
are  the  chief  objective  features.  The  appearance  of  these  plugs 
of  arrested  secretion  at  the  mouths  of  the  crypts  often  gives  rise 
to  that  diagnostic  absurdity,  "  ulcerated  sore-throat.'*  There  is 
no  ulceration,  and  even  if  there  were,  this  would  be  a  very 
slovenly  and  inaccurate  way  of  referring  to  it.  There  may  be 
some  swelling  and  tenderness  of  the  lymphatic  glands  of  the  necky 
but  if  present  at  all  it  is  usually  very  slight.  The  general  sys- 
temic disturbance  is  commonly  quite  marked.  The  temperature 
fluctuates  between  102°  and  105°,  the  tongue  is  coated  and  the 
breath  foul,  and  there  is  frequently  considerable  headache  and 
general  muscular  aching. 
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Diagnosis.  The  diagnosis  is  not  always  easy,  and,  of  course, 
our  chief  concern  will  be  to  distinguish  it  as  promptly  as  possible 
from  diphtheria.  At  first  sight  we  may  be  rather  puzzled  by  the 
resemblance,  but  closer  scrutiny  will  show  that  although  the 
lacunar  plugs  may  have  extended  somewhat  around  the  margins 
of  the  crypts,  and  perhaps  coalesced  with  adjoining  ones,  yet  that 
the  suspicious-looking  material  is  not  a  membrane,  and  that  it 
may  be  brushed  off  or  otherwise  removed  without  causing  bleed- 
ing or  uncovering  any  breach  of  tissue.  It  shows  no  disposition  to 
extend  upward  upon  the  faucial  pillars  to  the  velum  and  uvula 
or  posteriorly  to  the  pharynx.  The  coloring  of  the  inflamed 
mucous  membrane  is  also  different  in  the  two  diseases,  that  of 
acute  tonsillitis  being  brighter  and  more  energetic  in  its  appear- 
ance than  that  of  diphtheria.  The  temperature-range  in  the 
latter  disease  is  much  lower,  while  the  involvement  of  the  neigh- 
boring lymphatics  is  much  greater.  A  few  hours  are  usually 
sufficient  to  make  the  diagnosis  positive,  but  during  this  time  the 
patient  should  be  isolated  as  carefully  as  though  we  knew  it  to  be 
a  case  of  diphtheria.  The  evidence  afforded  by  the  examination 
of  the  urine  and  culture  tests  of  the  exudate  will  of  course  be 
included  in  our  study  of  the  case. 

The  tonsillitis  accompanying  the  exanthemata,  particularly 
scarlet  fever,  is  of  this  lacunar  type,  but  the  participation  of 
micro-organisms  is  usually  much  more  marked,  the  streptococci 
being  especially  numerous  and  active. 

Prognosis.  An  uncomplicated  attack  of  acute  lacunar  tonsillitis 
invariably  ends  in  recovery. 

Treatment.  Whatever  the  cause  of  the  inflammation  niav  have 
been,  the  first  measure  employed  to  check  it  should  be  the 
thorough  evacuation  of  the  intestines.  In  children  the  efferves- 
cent citrate  of  magnesia  alone,  and  in  adults  calomel  or  blue  mass, 
followed  by  the  salines,  are  perfectly  satisfactory.  AVith  an  eye 
to  the  existence  of  the  rheumatic  diathesis,  which,  indeed,  is  cer- 
tainly present  in  the  majority  of  adult  cases,  we  may  give,  imme- 
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diately  upon  the  movement  of  the  bowels,  a  capsule  containing  3 
grains  each  of  salol  or  salicylate  of  soda,  phenacetine,  and  Dover's 
powder.  The  greater  the  activity  of  the  rheumatic  or  gouty 
factor  the  greater  will  be  the  relief  afforded  by  this  or  some 
similar  combination.  Given  at  first  every  hour,  it  may  be 
reduced  in  frequency  as  the  pain  and  systemic  disturbance  sub- 
side. When  the  rheumatic  element  is  but  slightly  in  evidence 
the  following  formula  may  be  used  in  preference  to  the  salicylate 
treatment : 

K.     Tinct.  ferri  chlor ^SU- 

Potass,  chlorat., 

Potass,  brumid ^&  5U* 

Ext.  glycyrrhizflp 3J. 

Aquae q.  s.  ft.  fo^j- — ^' 

S.     Two  teaspoonfuls  in  water.     Gargle  and  swallow  every  two  or  three 
hours. 

The  diet  should,  of  course,  be  almost  limited  to  milk. 

The  local  treatment  varies  somewhat  with  the  stage  of  the 
disease.  If  it  should  be  seen  in  that  of  invasion  the  application 
to  the  tonsils  of  a  40  or  60-grain  solution  of  silver  nitrate  is  quite 
often  successful  in  arresting  the  progress  of  the  inflammation. 
Guaiacol,  pure  or  in  50  per  cent,  glycerin  solution,  is  similarly 
effective,  especially  in  the  clearly  rheumatic  patient.  With  the 
exception  noted  above  gargles  should  be  discarded,  and  in  their 
place  some  form  of  astringent  and  mildly  antiseptic  lozenge 
employed.  These  may  contain  chlorate  of  potash,  alum,  borax, 
iron,  etc.  Unless  the  degree  of  constitutional  involvement  is 
very  slight  it  will  be  quite  worth  while  to  keep  the  patient  in  bed. 
The  discomfort  and  indeed  suffering  of  the  patient  will  be  very 
materially  diminished  if,  throughout  the  attack,  the  nose  and 
nasopharynx  are  cleansed  every  few  hours  with  the  Dobell  solu- 
tion. 

CHEONIC  LACUNAB  TONSILLITIS. 

In  varying  degrees  of  severity  this  is  an  extremely  prevalent 
affection.     It  gradually  develops  as  the  result  of  a  series  of  acute 
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inflammations' of  the  tonsil,  and  is  encouraged  by  the  same  con- 
stitutional failings  that  predispose  to  the  acute  attacks.  In  very 
frequent  association  with  it  we  will  find  more  or  less  gastro-intes- 
tinal  catarrh.  It  is  not  an  essential  condition  of  the  disease  that 
the  tonsils  be  abnormally  large.  Even  in  the  contracted  fibroid 
tonsil  of  adults  we  very  often  encounter  it. 

Symptoms.  The  symptoms  are  not  at  all  aggressive  as  a  rule 
and  the  patient  himself  may  for  a  long  time  be  quite  unaware  of 
his  tonsillar  condition.  If  it  is  not  the  annoyingly  frequent 
attacks  of  acute  inflammation  that  induce  him  to  seek  relief  it  will 
usually  be  the  daily  expulsion  into  the  mouth  of  one  or  more  of 
the  lacunar  plugs.  The  nauseating,  rotten  taste  and  odor  of 
these  yellowish- white  masses  are  more  than  a  person  of  even  less 
than  ordinary  sensibility  can  endure.  When  there  are  several 
diseased  crypts  the  breath  is  almost  certain  to  be  extremely  offen- 
sive, and  it  is  not  at  all  unusual  for  the  appetite  to  be  impaired 
and  digestion  disturbed.  In  certain  cases  one  or  more  of  the 
crypts,  owing  to  narrowing  of  their  mouths,  become  distended  to 
such  an  extent  that  considerable  pain  and  inflammation  are 
excited,  and  continue  until  the  irritating  mass  makes  its  escape. 
If  the  orifices  of  these  particular  crypts  happen  to  be  concealed 
behind  the  anterior  faucial  pillars,  or  should  they  open  into  the 
supratonsillar  fossa,  or  along  the  posterior  border  of  the  gland, 
they  may  and  often  do  entirely  escape  detection  by  the  ordinary 
methods  of  examination.  The  faucial  pillars  should  therefore  be 
drawn  aside  by  a  blunt  hook,  the  supratonsillar  fossa  exposed  by 
some  similar  manoeuvre,  or  by  making  the  patient  gag,  and 
finally  the  posterior  border  of  the  gland  examined  by  means  of 
one  of  the  smaller  laryngeal  mirrors. 

Treatment.  The  removal  of  the  tonsil  would  of  course  be  the 
most  radical  and  expeditious  means  of  cure,  but  this  is  not  always 
practicable,  even  should  there  be  no  objection  from  the  patient. 
In  lieu  of  this,  therefore,  our  endeavor  will  be  to  thoroughly  empty 
and  cleanse  each  diseased  lacuna  and  to  restore  it  to  its  normal 
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calibre.  While  we  are  gradually  accomplishing  this  we  should 
at  the  same  time  treat  with  equal  activity  the  nasopharyn- 
geal and  the  gastro-intestinal  catarrh  that  almost  invariably 
coexist  and  do  much  to  perpetuate  the  tonsillar  disease.  Various 
instruments  are  employed  for  the  purpose  of  emptying  the  crypts. 
A  number  of  spoons,  hooks,  and  curettes  have  been  devised,  and 
there  is  no  occasion  for  devising  any  more.  The  one  that  I  have 
used  for  a  number  of  years  with  entire  satisfaction  is  the  blunt 
ring  ear-curette  of  Buck.  This  can  be  dipped  down  to  the  very 
bottom  of  the  different  lacunae  and  the  accumulated  secretion 
lifted  out  with  but  little  difficulty.  This  done,  a  wisp  of  cotton 
should  be  wrapped  around  the  applicator,  moistened  with  one  of 
the  iodine  solutions  (page  115),  and  then  introduced  within  the 
empty  crypt  and  applied  to  its  walls  with  some  little  friction.  A 
few  repetitions  of  this  treatment  will  check  the  too  rapid  epithe- 
lial desquamation  and  the  exudation  of  lymphoid  cells,  will 
stimulate  the  relaxed  tissues  to  contraction  and  prevent  any  refill- 
ing of  the  crypts.  In  obstinate  cases  success  may  at  times  only 
be  gained  through  the  obliteration  of  one  or  more  of  the  dilated 
lacunae.  This  is  best  accomplished  by  means  of  chromic  acid 
fused  upon  the  applicator  or  by  a  suitable  electrode  connected 
with  a  galvanocautery  battery. 

In  order  that  the  treatment  of  this  disease  may  not  be  pro- 
longed indefinitely  and  the  patience  of  both  physician  and  patient 
exhausted,  it  will  be  necessary  to  make  the  preliminary  examina- 
tion of  the  tonsil  absolutely  thorough.  Every  portion  of  the 
gland  should  be  searched,  every  furrow  and  fold  carefully 
explored  for  the  hidden  mouths  of  any  lacunae.  It  is  only  by 
thoroughness  of  cleansing  and  local  medication  that  we  can  hope 
to  conquer  within  a  reasonably  short  time  this  very  persistent 
disease. 
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ACUTE  PEBITONSILLITIS. 

Quinsy — Peritonsillar  Abscess. 

We  may  gather  from  its  title  both  the  site  of  this  disease  and 
the  tissue  that  is  involved  in  the  inflammation.  Although  there 
may  be  more  or  less  vascular  disturbance  within  the  tonsil  itself, 
yet  the  intensity  of  the  inflammatory  process  is  expended  upon 
the  cellular  tissue  external  to  and  above  it.  Infection  may  and 
probably  often  does  occur  through  the  medium  of  the  tonsillar 
lymphatics,  but  whether  it  reaches  the  cellular  tissue  by  this 
route,  or  whether  it  is  carried  thither  by  the  bloodvessels,  the 
primary  seat  of  the  inflammation  is  certainly  external  to  and  not 
within  the  tonsil.  Probably  the  gouty  or  rheumatic  diathesis  is 
as  strongly  predisposing  to  this  affection  as  to  the  strictly  ton- 
sillar inflammations,  perhaps  even  more  so ;  but  an  additional  and 
very  active  contributing  factor  to  the  occurrence  of  this  disease 
is  a  state  of  lowered  general  vitality,  one  effect  of  which  is  an 
enfeebled  tissue  resistance.  It  is  in  those  who  have  been  over- 
worked, or  who  have  suffered  from  some  prolonged  anxiety  or 
other  nervous  strain,  or  who  have  been  indulging  to  excess  in 
some  form  of  dissipation,  that  a  peritonsillitis  is  most  apt  to  occur 
upon  exposure  to  an  exciting  cause.  In  the  larger  number  of 
cases  this  latter  is  the  chill  that  follows  exhaustion  of  the  avail- 
able heat  within  the  body  as  the  result  of  exposure  to  dampness 
or  cold.  No  doubt  bacterial  infection  plays  a  frequent  and 
prominent  part  in  the  production  of  this  inflammation,  and  it  i& 
in  these  cases  particularly  that  the  process  is  apt  to  terminate  in 
suppuration  and  abscess  formation. 

Symptoms.  Those  who  have  had  a  single  personal  experience 
with  this  disease,  or  who  have  had  the  opportunity  of  observing 
an  attack  in  someone  else,  will  need  no  description  of  its  symp- 
toms. The  suffering,  indeed,  the  agony  of  the  patient,  extending 
perhaps  over  several  days,  will  make  an  indelible  impression  upon 
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the  memory.  There  is  always  a  preliminary  chill,  often  severe 
enoagh  to  be  termed  a  rigor,  followed  by  febrile  disturbance  of 
varying  degree  and  a  sense  of  profound  malaise.  The  local 
symptoms  are  early  in  their  appearance,  one  side  of  the  throat 
becoming  uneasy,  stiffened,  and  the  seat  of  a  dull  ache.  The 
pain  rapidly  increases  in  intensity,  swallowing  becomes  almost 
unendurable,  and  the  saliva,  secreted  in  great  excess,  is  allowed 
to  flow  from  the  mouth.  The  lower  jaw  is  at  times  almost  immo- 
bilized, and  it  may  be  so  tightly  cbsed  that  we  cannot  obtain  a 
satisfactory  view  of  the  inflamed  structures.  The  voice  is  thick 
and  guttural,  at  times  almost  suppressed,  and  there  is  no  attempt 
at  articulation.  Groans  are  about  the  only  sounds  that  come 
from  the  patient.  The  tongue  quickly  acquires  a  thick,  pasty 
•coating,  and  the  breath  becomes  extremely  offensive.  Anorexia 
is  complete  and  constipation  the  rule.  During  the  first  day  or 
two  of  the  attack  iuspection  shows  the  half  arches  of  one  side  to 
be  reddened  and  swollen  and  a  deep  and  rapidly  increasing  flush 
upon  the  lateral  half  of  the  soft  palate.  Bulging  of  this  above 
and  external  to  the  tonsils  occurs,  and  the  tonsil  is  pushed  inward 
and  perhaps  beyond  the  middle  line  of  the  fauces.  The  gland 
itself,  however,  although  reddened,  is  not  necessarily  swollen  to 
any  extent,  and  a  moment's  scrutiny  will  show  that  it  is  not  the 
centre  of  disturbance. 

Pathology.  The  pathology  is  that  of  inflammation  occurring  in 
any  other  cellular  tissue. 

Diagnosis.  The  diagnosis  can  scarcely  present  any  difficulty. 
The  examination  of  the  throat,  the  history  of  the  attack,  and  the 
statement,  usually  forthcoming,  that  it  has  been  preceded  by  one 
or  several  similar  attacks,  are  quite  suflicient,  as  a  rule,  to  assure 
us  of  its  nature. 

Prognosis.  The  prognosis,  in  the  absence  of  any  complicating 
circumstances,  is  entirely  favorable. 

Treatment.  If  the  patient  is  seen  within  the  first  twenty-four 
or  thirty-six  hours  of  the  attack  it  is  quite  worth  while  making 
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the  attempt  to  prevent  the  advance  of  the  inflammation  to  the 
point  of  suppuration.  If  the  patient  can  be  prevailed  u[>on  to 
remain  in  bed  so  much  the  better.  Free  purgation  is  obtained, 
and  then  generous  doses  of  the  eal  icy  latent,  in  combination,  per- 
haps, with  phenacGtiuc  and  Dover's  pnvvder,  are  administered  as 
in  acute  lacunar  tonsillitis.  One  drop  of  the  tincture  of  aconite, 
given  every  half-hour,  will  be  of  additional  value.  Aa  for  local 
treatment,  the  external  application  of  cold  by  means  of  ice-bags 
or  the  Ijeiter  coil  ia  very  often  entirely  successful  in  arresting  the 
disease.     The  only  direct  application  to  the  tonsillar  region  that 


is  of  real  and  decided  value  is  guaiacol  combined  with  an  equal 
<juantity  of  glycerin  or  almond  oil.  This,  repeated  two  or  three 
times  in  the  twenty-four  hours,  will  often  prove  surprisingly 
effective.  The  Dobell  solution  should  be  frequently  sprayed 
into  the  nose,  in  order  that  both  it  and  the  nasopharyn.v  may  be 
kept  free  from  mucus.  If  it  is  evident,  however,  that  it  is  too 
late  for  us  to  avoid  suppuration  we  should  do  all  that  we  can  to 
hasten  it.  Heat  in  the  form  of  poultices  should  be  substituted 
for  the  ice-bags,  and  the  mouth  may  be  frequently  rinsed  with 
hot  water  if  pain  prohibits  Its  use  as  a  gargle.  The  point  at 
■which  we  will  most  frequently  discover  the  approach  of  pus  to 
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the  surface  is  about  half  an  inch  external  to  the  base  of  the  uvula. 
(Fig.  70.)  The  moment  that  pus  can  be  discovered  by  the  eye  or 
softening  be  detected  by  the  fingers  a  6  or  8  per  cent,  solution  of 
cocaine  should  be  brushed  over  the  mucous  membrane  and  a  suffi- 
ciently deep  and  free  incision  made  to  permit  of  the  emptying  of 
the  abscess.  The  pus  is  apt  to  be  rather  thicker  than  in  an 
ordinary  abscess,  and,  therefore,  a  mere  puncture  will  be  of  very 
little  value.  As  a  matter  of  prudence  the  knife  should  be  intro- 
duced with  its  cutting  edge  turned  inward,  but  there  is  really 
very  little  danger  of  wounding  the  large  vessels,  since  they  are 
pushed  so  far  outward  and  backward  by  the  collection  of  pus  as 
to  be  quite  out  of  harm's  way.  When  emptied  the  abscess  cavity 
may  be  syringed  witli  an  antiseptic  solution  and  the  poultices  and 
hot-water  gargling  continued  for  a  few  hours.  Convalescence  is, 
as  a  rule,  wonderfully  prompt. 

With  the  termination  of  the  attack  prophylaxis  should  be 
furthered  by  the  removal  of  tonsils  tliat  are  at  all  hypertrophied 
or  that  show^  any  evidence  of  chronic  lacunar  catarrh. 

HYPERTROPHY  OF  THE   TONSILS. 
This  may  be  found  in  infants  as  a  congenital  abnormality,  and 

0 

in  children  and  in  adults  as  the  result  of  chronic  inflammatory 
change  induced  by  repeated  attacks  of  acute  inflammation.  At 
different  ages  and  under  varying  diathetic  conditions  the  partic- 
ular portion  of  the  glandular  structure  that  is  chiefly  involved  in 
the  overgrowth  may  vary,  but  it  is  of  no  practical  advantage  to 
give  a  fictitious  importance  to  this  variation  by  indulging  in  classi- 
fications. A  very  simple  distinction  is  that  which  is  based  upon 
the  density  of  the  enlarged  gland,  it  being  in  children  quite  soft, 
because  of  the  lymphoid  or  cellular  nature  of  the  hyperplasia, 
while  in  adults  it  is  much  more  resistant  because  of  the  presence 
of  a  larger  proportion  of  fibrous  tissue. 

Symptoms.  The  symptoms  occasioned  by  tonsillar  hypertrophy 
affect  the  character  of  the  voice,  the  ease  of  deglutition,  the  res- 
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piration — mouth  being  substituted  for  nasal  breathing,  the 
integrity  of  the  special  senses  of  smell,  taste,  and  hearing,  and, 
finally,  mental  activity  as  well  as  the  general  health.  Exami- 
nation of  the  enlarged  glands  will  reveal  their  size,  their  vascu- 
larity, and  the  presence  or  absence  of  lacunar  catarrh.  The  use 
of  the  probe,  or,  better,  the  finger,  will  disclose  their  degree  of 
hardness  and  give  us  a  hint  as  to  the  best  method  of  treatment. 

• 

Treatment.  The  choice  of  treatment  lies  between  the  gradual 
reduction  of  the  hypertrophied  tonsil  by  means  of  electrolysis,  the 
galvanocautery,  or  the  tonsillar  punch,  and  its  immediate  removal 
by  the  tonsillotome,  the  hot  or  cold-wire  snare,  or  the  knife.  I^et 
us  clearly  understand  one  thing  at  the  outset — that  a  chronically 
diseased  or  enlarged  tonsil  is  not  only  of  no  physiological  value, 
but  that  it  is  both  objectionable  in  itself  and  a  menace  to  the 


Fig.  71. 


Mathieu's  tonsillotome. 

safety  of  its  possessor  should  he  be  exposed  to  almost  any  of  the 
infectious  diseases.  The  superstitions  concerning  certain  injurious 
results  that  have  been  said  to  ensue  upon  tonsillotomy  are  almost 
beneath  notice.  It  is  only  because  there  are  still  a  few  people 
ignorant  enough  to  oppose  the  operation  on  the  ground  that  it 
mav  occasion  loss  of  the  voice,  increased  liabilitv  to  colds,  or 
arrest  of  sexual  development  that  we  should  be  prepared  to  show 
the  absurdity  of  such  contentions.  Nothing  but  l)enefit  can 
follow  the  removal  of  diseased  tonsils,  while  much  tliat  is  serious 
and  even  dangerous  may  proceed  from  their  retention.  In  eliil- 
dren  their  removal  is  so  easily,  safely,  and  satisfactorily  accom- 
plished by  means  of  the  Mathieu  tonsillotome  that  we  need 
scarcely  consider  any  other  method.  The  glands  may  \n\  enor- 
mously large — actually  in  contact,  perhaj).s,  with   oiui  another — 

16 


242  niSKASEf!  OF  THE  NOSE,  THROAT,  AND  EAR. 

btit  they  arc  invariably  aoft  and  only  slightly  vascular,  and  the 
o[Htmtii)ii  ]K)B»oatieH  no  danger  and  only  such  difficulties  as  may 
imtoMHl  from  tlie  child's  resistance.  These  latter  may  be  mini- 
niixod  by  {tatieuce  and  tact  on  the  part  of  the  operator.  The 
olitld  nectt  not  know  just  what  is  to  be  done.  If  the  operator  has 
any  j^ntlcncsti  of  manner  and  touch  he  can  usually  cocainize  the 
bor^leni  of  the  tonsil  with  a  4  per  oent  solution  without  encoun- 
tvring  any  opposition  ;  and,  this  having  been  done,  it  is  simply  a 
matter  of  quickness  and  dexterity  to  slip  the  tonsillotome  back 
into  tite  throat,  to  encircle  with  it  the  enlarged  gland,  and,  press- 
ing tliis  inward  by  the  free  hand  below  the  angle  of  the  jaw,  to 
iHit  it  itff  ad  ttlo^  to  its  base  as  possible.    (Fig.  72.)    Skill  and 


-.(■■■nl  will  «»mtf  with  practice,  umI  tbev  will  come  90  mach  the 
AHvwf  it  iho  ^ui)«ot  will  dismife  from  hb  nuDd  any  iliial  «f 
intlkii)^  injun'  up^tn  the  patient.  One  of  die  gnsteft  aiiwh^ 
i^  ihif  MMhtm  in^ininwnl  is  the  almost  abA^me  pfv*«cciaa  that 
it  affvwvU  tbi>  inuiem  a^o^  injoiy  that  m^t  <nlbt«wL«  renh 
tnxu  aw  bw^nlnA^  i>r  ttuvkrA'DO.-  ap^xi  the  pan  of  tW  ofcvaur. 
1;  U  »>4  ai  alt  iofrv^oMit  for  thr  antmor  £u>ci>l  pfElu'iffhe 
a.ll(e<v«i  tv>  the  <nbr\:vd  jirbod  aoJ  k>  vvrer  ijEute  a  laree  poniiB 
\>f  i:.     WVa  :hi^  v\>od:^xt  W  poKtmt  it  i>  a  ameieaBMy  pve^w- 

;v-.>jw\:  aii.if.  aaJ  ;h^  r.Ns*;^  thj.^cvcjra'.y  *xt<.-¥»-i     If  mcL  wmA 
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have  but  one  sore  throat ;  but  if  the  child  is  not  only  unwilling 
to  have  the  second  removed,  but  is  uncontrollable,  we  may  be 
compelled  to  wait  a  few  days  before  completing  the  operation, 
and  then  to  call  to  our  aid  nitrous  oxide  gas  or  ether.  Hemor- 
rhage, though  it  may  be  brisk  for  a  few  moments,  is  of  very  brief 
duration.  For  the  two  or  three  days  succeeding  the  operation  the 
throat  may  be  rather  painful,  and  the  diet  should  be  restricted  to 
soft  and  unirritating  articles  of  food,  which  should  be  given  cool 
or  only  slightly  warmed. 

In  removing  the  fibroid  tonsil  of  the  adult  it  may  be  as  well  to 
recognize  the  possibility  of  severe  hemorrhage,  however  remote 
that  possibility  may  be.  My  own  experience  has  not  as  yet 
afforded  me  an  instance  of  it;  indeed,  I  have  never  even  had 
occasion  to  resort  to  anything  of  a  styptic  nature.  Nevertheless, 
if  there  should  be  any  reason  to  suspect  the  existence  of  a  hemor- 
rhagic tendency  we  may  use  the  snare  instead  of  the  guillotine, 
or,  if  the  tonsil  is  not  of  any  great  size,  we  may  remove  it  piece- 
meal by  means  of  the  tonsil  punch.  The  reduction  of  this  type 
of  tonsil  by  the  method  of  repeated  galvanocauterization  is  very 
tedious  and  very  painful,  and  is  altogether  objectionable. 

M700SIS    TONSILLABIS. 

Although  comparatively  infrequent,  this  is  a  disease  that  the 
general  practitioner  should  be  prepared  to  recognize.  It  is  char- 
acterized by  the  growth  in  the  fauces  of  one  or  more  of  the 
several  varieties  of  leptothrix.  This  is  seldom  limited  to  the 
faucial  tonsils,  but  is  usually  equally  luxuriant  upon  the  base  of 
the  tongue  and  the  lateral  and  posterior  walls  of  the  oropharynx. 
When  abundant — and  it  has  usually  become  so  before  it  attracts 
the  patient's  notice — the  appearance  of  tlie  throat  is  quite  unique. 
It  is  thickly  studded  with  minute  white  rods  or  tufts,  which 
project  some  little  distance  above  the  surface  of  the  membrane. 
They  are  usually  discrete,  though  at  times  quite  closely  grouped. 
They  grow  from  the  lacunte  of  the  faucial  and  lingual  tonsils  and 
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from  the  lymphoid  follicles  distributed  so  plentifully  throughout 
the  pharyngeal  mucous  membrane. 

Etiology.  Little  that  is  definite  is  known  concerning  the 
etiology  of  this  disease.  Nothing  of  a  diathetic  nature  seems  to 
favor  its  occurrence ;  indeed,  many  of  those  who  have  it  quite 
well  developed  are  in  most  excellent  general  health.  Local  con- 
ditions which  are  usually  coexistent  are  chronic  lacunar  catarrh 
of  the  tonsils  and  chronic  follicular  pharyngitis;  but  what  the 
relation  is,  if  any,  between  the  catarrh  and  the  growth  of  the 
fungus  has  not  as  yet  been  traced.  At  one  time  the  microscope 
will  show  the  filaments  grouped  in  bundles^  and  at  another  scat- 
tered without  any  appearance  of  arrangement,  among  epithelial 
cells,  cocci,  and  granular  debris. 

Symptoms.  That  the  symptoms  occasioned  by  this  disease  are 
scarcely  noticeable  is  evidenced  by  the  fact  that  it  may  exist  for  a 
very  long  time  without  the  patient  being  at  all  aware  of  it.  It 
is  often  discovered  purely  by  accident,  and  it  is  not  unlikely  that 
a  number  of  cases  occur  and  get  well  of  themselves  without  ever 
being  recognized,  so  that  we  are  quite  in  the  dark  as  to  the  actual 
fretjuency  of  the  disease.  The  throat  may  be  a  little  irritable  or 
oversensitive,  or  the  patient  may  be  conscious  at  times  of  a 
tickling  or  scratching  sensation,  as  though  from  the  presence  of  a 
foreign  body.  Beyond  this,  however,  there  is  seldom  anything 
worth  mentioning  unless  it  be  that  throats  within  which  this 
fungus  is  growing  seem  somewhat  more  liable  to  attacks  of  acute 
catarrhal  inflammation. 

Treatment.  Treatment  is  rather  unsatisfactory,  because  we 
know  of  nothing  that  has  a  specifically  antagonistic  effect  upon 
the  leptothrix.  The  effort  to  free  the  throat  from  it  is  always  a 
prolonged  one,  and  very  often  the  patient  will  discontinue  his 
visits  before  success  is  even  in  sight.  The  method  that  I  have 
found  to  be  most  commonly  and  quickly  effective  is  to  first 
cocainize  with  the  applicator  the  faucial  mucous  membrane,  and 
then,  with  a  Buck's  sliarp  ear  curette,  to  go  over  the  entire  area 
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upon  which  the  fungus  is  implanted.  Every  little  rod  and  tuft 
and  patch  of  the  growth  is  scraped  away  as  completely  as 
possible,  and  then  the  points  from  which  they  have  grown 
touched  and  pretty  firmly  rubbed  with  an  applicator  the  cotton 
tip  of  which  is  wet  with  the  pure  tincture  of  the  chloride  of  iron. 
The  success  of  this  or  of  any  other  of  the  many  remedies  that 
have  been  suggested  depends  entirely  upon  the  perseverance  and 
thoroughness  with  which  it  is  applied  to  the  diseased  membrane. 
Even  with  the  greatest  care,  however,  the  cure  of  a  well-devel- 
oped case  in  less  than  six  weeks  or  two  months  will  be  a  credit 
to  the  practitioner.  The  galvanocautery  is  not  a  bit  better  than 
several  other  remedies  that  are  less  heroic  as  well  as  less  offensive 
to  the  patient,  and  I  do  not  advocate  it. 

NEOPLASMS  OF  THE  FAUOIAL  TONSILS. 

Those  of  a  benign  nature  belong  almost  without  exception  to 
one  of  these  four  varieties — lymphomata,  fibromata,  papillomata, 
or  angiomata.  Ordinary  surgical  principles  apply  to  their  treat- 
ment. 

Malignant  growths,  in  the  light  of  recent  investigation,  may 
be  classified  under  epitheliomata  and  sarcomata,  the  first  of 
these  including  the  squamous,  alveolar,  and  columnar  types,  while 
the  latter  comprise  the  round  and  the  spindle-shaped  varieties 
and  the  lymphosarcomata  and  angiosarcoma ta. 

With  reference  to  these  cancerous  affections  of  the  tonsils  I 
shall  only  call  attention  to  the  diagnostic  points  between  them 
and  syphilitic  diseases  of  the  glands.  In  the  absence  of  a  reliable 
and  sufficient  history  for  the  purposes  of  diaj^nosis  we  may  note 
that  the  ulcerative  manifestations  of  late  syphilis  arc  attended 
with  very  little  if  any  pain,  and  that  the  act  of  swallowing  is 
never  interfered  with  by  any  degree  of  suffering.  The  sympa- 
thetic glandular  enlargement  is  usually  trivial,  and  there  is  no 
tenderness  worth  mentioning.  Hemorrhage  is  extremely  rare, 
and  the  general    nutrition    is    seldom    noticeably  impaired.      In 
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cancer,  however,  severe  pain  is  constantly  present,  and  is  so 
intensified  by  efforts  at  deglutition  that  this  act  becomes  impos- 
sible. As  a  consequence,  serious  loss  of  flesh  is  rather  an  early 
symptom.  Moreover,  examination  of  the  throat  reveals  an 
unmistakable  new-growth,  although  this  may  have  undergone 
extensive  destruction  by  ulceration.  The  neighboring  lymphatic 
glands  are  invariably  infiltrated  and  indurated,  and  are  usually 
but  little  less  painful  than  the  diseased  tissue  itself.  Hemorrhage 
is  apt  to  be  frequent  and  profuse.  Finally,  suitable  treatment 
will  quickly  control  a  syphilitic  process,  while  one  that  is  can- 
cerous will  defy  the  most  judicious  and  energetic  measures. 

THE  LINGUAL  TONSIL. 

It  is  very  seldom  that  the  little  collection  of  adenoid  tissue  at 
the  base  of  the  tongue  that  has  been  dignified  with  the  name  of 
the  lingual  tonsil  will  demand  any  special  attention  as  the  result 
of  disease.  It  is  subject  in  very  minor  degree  to  the  same  dis- 
eases that  affect  the  faucial  and  pharyngeal  tonsils,  and  it  is 
usually  involved  in  conjunction  with  them,  but  so  slightly,  as  a 
rule,  that  it  does  not  require  that  treatment  should  be  addressed 
directly  to  it.  If  enlarged  it  should  be  reduced  by  applications 
of  tinct.  ferri  chlor.,  a  30-grain  solution  of  zinc  chloride,  or  cau- 
terization with  chromic  acid.  If  these  fail  its  removal  may  be 
effected  by  the  cold  snare  or  by  a  specially  devised  tonsillotome. 

Quite  an  obstinate  and  abundant  haemoptysis  may  now  and 
then  be  occasioned  by  a  varicose  condition  of  the  veins  at  the  base 
of  the  tongue.  In  the  laryngeal  mirror  they  can  be  seen  dilated 
and  tortuous,  and  at  times  the  leakage  of  blood  may  be  detected. 
The  touching  of  these  a  few  times  with  the  pure  tincture  of  iron 
usually  results  in  their  contraction,  but  should  they  persist  the 
galvanocautery  is  here  admirable  and  infallible. 


CHAPTER    XII. 

DISEASES  OF  THE  PHARYNX. 

AOUTE   OATABBHAL  PHABTNGITIS. 

Although  comparatively  infrequent,  there  are  times  when 
inflammation  is  almost  strictly  limited  to  the  pharynx.  As  a 
rule,  however,  there  is  associated  with  it  similar  disturbance  of 
the  nasopharynx  and  the  faucial  region.  There  is  quite  a  large 
number  of  conditions  which  predispose  the  pharynx  to  this  simple 
acute  inflammation,  but,  instead  of  giving  a  list  of  them,  we  may 
epitomize  the  matter  by  stating  that  whatever  contributes  to  the 
development  and  maintenance  of  a  chronic  irritative  hypenemia 
of  the  pharyngeal  mucous  membrane  will  thereby  do  much  to 
increase  its  liability  to  acute  inflammatory  disturbance.  Chronic 
gastro-intestinal  catarrh,  with  its  attendant  constipation  and  auto- 
intoxication ;  occupations  which  involve  exposure  to  irritating 
dusts  or  gases ;  sufficient  nasal  obstruction  to  compel  mouth- 
breathing  ;  certain  diathetic  states,  particularly  those  of  gout  and 
rheumatism ;  and,  finally,  the  intemperate  use  of  alcohol  or 
tobacco— these  are  some  of  the  more  prominent  predisposing 
causes  of  acute  pharyngitis.  The  exciting  causes  are  the  same  as 
those  which  provoke  inflammation  in  the  adjoining  cavities. 

Symptoms.  There  is  no  occasion  for  describing  separately  the 
several  varieties  of  acute  pharyngitis.  The  simple,  the  infectious, 
the  rheumatic,  the  membranous  are  all  closely  similar  to  one 
another  in  their  general  features ;  and  though  there  are  certain 
pathological  points  of  distinction,  their  general  course  is  largely 
the  same.  The  earliest  symj)tom  is  usually  a  sensation  of  dry- 
ness or  stiffness    of  the  throat,  and  this  i>ecomes    not   only  the 
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more  noticeable  upon  swallowing,  but  there  may  be  added  to  it 
more  or  less  pain,  which  increases  until  the  attack  reaches  its 
height.  The  voice  is  not  necessarily  husky,  nor  is  it  at  all 
enfeebled,  but  there  is  a  distinct  alteration  in  its  quality.  Cough, 
if  present,  is  of  rather  mild  character,  and  is  dry  and  irritative 
without  being  painful.  With  the  progress  of  the  disease 
the  early  dryness  of  the  mucous  membrane  is  supplanted  by  a 
re-establishment  of  secretion,  this  at  first  being  thick  and  scanty, 
but  later  more  fluid  and  abundant,  and  perhaps  mucopurulent. 
Inspection  during  the  stage  of  invasion  of  the  simple  variety  of 
inflammation  discovers  an  evenly  diffused  bright  redness  of  the 
mucous  membrane,  which  is  dry  and  of  glazed  appearance  and 
is  evidently  somewhat  swollen  by  the  vascular  engorgement  and 
submucous  infiltration.  The  rheumatic  type  of  the  disease  is 
usually  marked  by  a  special  involvement  of  the  lateral  walls  of 
the  pharynx,  often  leading  to  the  term  pharyngitis  lateraiis,  by 
intensified  redness  in  this  situation  and  by  an  extraordinarj^ 
amount  of  pain.  The  violent  pain  of  this  form  of  the  disease 
quite  often  precedes  by  a  day  or  two  the  appearance  of  the  inflam- 
mation upon  the  surface.  Membranous  pharyngitis  is,  of  course, 
characterized  by  the  exudate,  which  may  be  either  of  a  simple 
croupous  nature  or  diphtheritic.  In  the  former  the  streptococcus 
is  not  infrequently  found  in  some  abundance,  but  its  presence  is 
probably  incidental  to  rather  than  causative  of  the  disease. 

Pathology.  The  pathology  differs  in  no  important  particular 
from  tliat  of  inflammation  of  the  mucous  membranes  in  other 
situations.  With  the  exception  of  the  diphtheritic  form  of 
pliaryngitis,  the  others,  if  uncomplicated,  are  of  uniformly  favor- 
able prognosis. 

Treatment.  The  general  treatment  is  usually  clearly  indicated 
by  the  character  of  the  inflammation.  In  any  of  the  types 
moderate  catliarsis  is  an  excellent  preliminary  to  all  other  treat- 
ment. FoUoAving  this  the  simple  stlienic  variety  will  be  moder- 
ated by  a  vascular  depressant  like  aconite  or  gelsemium ;   the 
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rheumatic  by  the  salicylates,  with  the  addition,  perhaps,  of  an 
anodyne  to  control  the  intense  pain ;  the  septic  or  infectious  by 
those  remedies — quinine,  iron,  strychnine,  etc. — that  counteract 
the  effects  of  toxsemia.  Local  treatment  may  vary  somewhat  with 
the  violence  of  the  inflammation,  but  the  frequent  and  thorough 
cleansing  of  the  nose  and  nasopharynx,  as  well  as  the  pharynx 
itself,  by  the  alkaline  spray  is  of  first  importance.  After  all 
mucus  has  been  removed  from  the  pharynx  by  this  solvent  spray 
the  very  gentle  mopping  of  the  surface  with  a  silver  nitrate  solu- 
tion of  from  30  to  60  grains  to  the  ounce  will  lessen  the  vascular 
engorgement  and  give  much  relief  to  the  patient.  It  may  be 
used  twice  daily.  Gargles  have  already  been  condemned,  and  in 
their  stead  the  lozenge  or  throat  pastille  will  be  found  very  satis- 
factory. An  astringent  sedative  combination  made  up  with 
licorice  or  gelatin  will  favorably  affect  both  the  duration  and  dis- 
comfort of  the  attack.  Cocaine,  chlorate  and  bromide  of  potash, 
tincture  of  iron,  muriate  of  ammonia,  rhatany,  alum,  and  many 
other  similar  remedies  may  serve  as  ingredients  of  the  lozenge. 
From  the  commencement  of  the  disease  until  convalescence  is 
well  advanced  the  diet  should  be  as  bland  and  unirritating  as 
possible.  Nothing  requiring  mastication  should  be  allowed,  and 
everything  in  the  way  of  piquant  seasoning  prohibited.  As  a 
matter  of  course,  smoking  and  drinking  must  be  suspended,  and 
the  less  the  voice  is  used  the  less  will  be  the  danger  of  extension 
of  the  inflammation  to  the  larvnx. 

CHRONIC  PHARYNGITIS. 

Granular,  Follicular,  or  Herpetic  Pharsrngitis ;  Clergsnnan's  Sore- 
throat.     Atrophic  Pharyngitis,  Pharyngitis  Sicca 

All  the  above  names  are  employed  to  designate  at  different 
stages,  or  according  to  the  predominance  of  certain  j)atliological 
features,  one  and  the  same  disease.  For  practical  purposes  we 
may  ignore  the  hair-splitting  distinctions  that  the  several  qualify- 
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ing  adjectives  indicate,  and  assume  that  the  term  chronic  pharyn- 
gitis will  cover  them  all. 

The  chronic  catarrhal  process  may  gradually  develop  as  the 
result  of  a  number  of  acute  attacks,  each  of  which  has  left  its  im- 
print upon  the  mucous  membrane  in  the  shape  of  a  certain  degree 
of  persistent  vascular  dilatation.  Diathetic  influences  are  also  to 
be  frequently  reckoned  with  in  studying  the  causation  of  the  dis- 
ease, and  other  etiological  factors  are  to  be  found  in  the  patient'^ 
occupation,  his  vices,  and  all  matters  that  may  be  included  under 
the  term  personal  hygiene.  Chronic  nasal  or  nasopharyngeal  dis- 
ease, with  perhaps  the  accompanying  necessity  for  mouth-breath- 
ing, will  inevitably  lead  to  secondary  disturbance  of  the  pharynx. 

A  final  cause  which  is  very  commonly  in  evidence  is  some  fault 
connected  with  the  production  and  use  of  the  voice.  It  is  the 
pathogenic  activity  of  this  vocal  misuse  that  has  given  birth  to 
the  terms  "  clergyman's  or  voice  user's  sore-throat." 

Symptoms.  The  symptoms  vary  in  urgency  with  the  duration 
of  the  disease  and  the  kind  and  extent  of  the  pathological  alter- 
ations. The  patient  is  always  conscious  of  his  throat.  It  is  very 
seldom  actually  painful,  but  there  is  an  ever-present  sense  of  dis- 
comfort or  uneasiness.  The  adherent  viscid  mucus  of  the  earlier 
and  the  abnormal  dryness  of  the  membrane  of  the  later  stages 
alike  suggest  the  presence  of  a  foi*eign  body,  and  occasion  the 
slight  cough  or  the  frequent  attempts  at  swallowing  or  clearing 
the  throat.  These  symptoms  are  accentuated  when  the  follicular 
or  glandular  hypertrophies  are  present  which  are  indicated  in  the 
title  "granular  or  follicular  pharyngitis."  (Fig.  73.)  The 
quality  of  the  voice  is  invariably  altered,  and  not  only  the 
quality,  but  the  steadiness  and  smoothness  of  it.  The  vocalist 
loses  his  accuracy  of  intonation,  and  is  liable  to  sing  "  off  key." 
The  professional  voice  user  is  heavily  handicapped  by  a  chronic 
pharyngitis,  both  talking  and  singing  quickly  inducing  fatigue 
and  aching  of  the  throat,  and  the  compass  of  the  voice  being 
curtailed  at  both  ends. 
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The  physical  changes  in  the  appearance  of  the  mucous  mem- 
brane include  alterations  of  its  color,  secretion,  and  form.  The 
color  is  not  the  vivid  crimson  of  acute  inflammation,  but  is  the 
more  sombre  tint  of  venous  engorgement.  It  is  seldom  uniform, 
however,  and  the  pharynx  usually  presents  a  mottled  appearance. 
A  number  of  dilated  veins  are  commonly  seen  upon  its  surface, 
and  patches  of  capillary  congestion  of  varying  size  are  also  a  fre- 
quent occurrence. 

The  character  and  quantity  of  the  secretion  vary  with  the  stage 
of  the  disease,  being  at  first  mucoid  and  abundant,  later  viscid 
and  scanty,  and,  finally,  as  a  consequence  of  glandular  atrophy, 
absent. 


The  changes  in  form  are  occasioned  by  the  thickening  of  the 
lateral  walls,  the  enlar^ment  of  the  glands  and  the  groujis  of 
follicles  in  the  membrane  of  the  posterior  wall,  and,  in  the 
advanced  stages,  by  areas  of  atrophy  of  the  submucous  tissue. 

Fatliology.  The  pathology  has  been  sufficiently  indicated  by 
what  has  been  said  under  the  etiology  an<l  sym])toniatolo|;y  of  the 


Diagnosis.  The  dti^nosis  pre^^ents  no  diHicnlty,  and  the  chav- 
acter  of  the  jH-o^Tioaia  depends  largely  upon  the  age  and  goneni! 
condition  of  the  patient  and  upon  tiie  fidelity  with  wliicli  he 
observes  our  instructions. 
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Treatment.  The  value  of  an  intimate  knowledge  of  general 
merlicine  will  display  itself  in  the  treatment  of  this  disease.  To 
be  !9uccessf ul  we  must  give  the  general  treatment  equal  or  greater 
prominence  than  the  local.  Every  remote  cause  that  can  con- 
tribute to  the  maintenance  of  the  pharyngeal  disturbance  must,  if 
possible,  be  removed.  Whether  this  be  gastro-intestinal,  hepatic, 
cardiac,  or  renal,  or  of  a  diathetic  nature,  it  is  equally  important 
that  it  shall  receive  our  special  study  and  care.  It  is  a  mere 
formality  to  state  that  anything  having  a  directly  irritating  effect 
upon  the  catarrhal  mucous  membrane  must  be  restricted  or  pro- 
hibited. Alcohol  and  tobacco  not  only  have  this  effect,  but 
their  immoderate  use  disturbs  as  well  the  digestive  processes,  and 
consequently  impairs  general  nutrition.  The  professional  voice 
user  who  knows  little  of  proper  breath  control  and  less  of  correct 
tone-production  must  become  proficient  in  both  if  he  would  hope 
for  permanent  cure  of  his  chronic  pharyngitis.  It  is  again 
merely  perfunctory  to  remind  the  reader  that  any  nasal  or  naso- 
pharyngeal abnormality  must  be  corrected  before  we  can  make 
any  impression  u[K)n  the  pharyngeal  disease. 

As  to  local  treatment,  it  will  vary  somewhat  with  the  special 
features  of  each  case,  but  it  is  always  to  be  remembered  that 
morning  and  evening  cleansing  of  the  nasal  and  postnasal  cavities 
must  be  faithfully  carried  out  by  the  patient.  At  different 
periods  of  the  disease,  or  with  its  different  types,  the  physician's 
choice  of  topical  remedies  will  lie  between  sedatives,  astringents, 
stimulants,  or  caustics,  and,  in  addition  to  these,  he  may  at  times 
find  it  necessary  to  resort  to  instrumental  aid.  In  the  simple 
catarrhal  case  gentle  mopping  of  the  membrane  two  or  three  times 
each  week  with  a  20  or  30-grain  solution  of  silver  nitrate,  or  one 
of  zinc  chloride,  20  grains,  will  be  found  efficient,  the  frequency 
and  strength  of  the  application  being  reduced  as  improvement 
becomes  manifest.  A  solution  of  alum,  10  grains,  with  carbolic 
acid,  1  grain  to  the  ounce,  makes  an  excellent  spray  for  domestic 
use  in  these  cases.     Tliis   is  not  to  be  used   in  the   nose.     An 
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astringent  lozenge  is  also  a  valuable  therapeutical  adjuvant,  and 
of  these  there  is  a  long  list  from  which  to  choose. 

Where  there  is  a  gouty  or  rheumatic  dyscrasia  in  evidence  the 
local  treatment  may  be  much  the  same  as  the  foregoing,  but  sys- 
temic measures  of  a  distinctly  antilithic  nature  should  be  pushed. 

Where  the  throat  is  of  the  granular  or  chronic  follicular  class 
we  may  employ  with  advantage  the  iodine  and  iodide  of  potash 
solution ;  but  if,  after  a  few  weeks'  use  of  this,  the  follicular 
hypertrophies  show  little  disposition  to  shrink  and  disappear,  we 
may  touch  them,  after  cocainization,  with  a  chromic-acid  crystal 
or  the  galvanocautery  point.  When  they  are  particularly  large 
and  persistent  it  is  a  radical  cure  to  make  a  crucial  incision  in 
each  and  then  to  empty  and  scrape  them  thoroughly  with  a  sharp 
curette. 

BETBOPHABTNGEAL  ABSCESS. 

This  affection  is  the  outcome  of  a  suppurative  inflammation 
involving  the  glandular  and  cellular  tissue  of  the  retropharyngeal 
space.  It  is  an  extremely  infrequent  disease.  It  may,  perhaps, 
occur  more  often  than  statistics  indicate,  because  there  are  times 
when  it  is  by  no  means  easy  of  diagnosis,  and  such  cases,  termin- 
ating spontaneously  and  favorably,  are  apt  to  escape  recognition 
and  record.  This  diagnostic  shortcoming  is,  no  doubt,  largely 
due  to  the  fact  that  the  disease  is  almost  exclusively  one  of 
infancy  and  early  childhood,  and  at  this  age  examination,  to  be 
satisfactory  and  conclusive  in  its  results,  requires  more  expertness 
than  is  possessed  by  the  average  general  practitioner.  Its  rarity 
in  adults  is  evidenced  by  the  fact  that  fewer  than  a  dozen  cases 
have  been  recorded  by  competent  observers.  In  children  the 
majority  of  cases  occur  between  the  ages  of  two  and  five  years. 

Etiology.  The  etiology  of  the  disease  is  somewhat  obscure. 
Excluding  the  cases  that  have  evidently  ensued  upon  traumatism, 
we  are  often  unable  to  indicate  with  any  certainty  the  exciting 
cause.      As    to    the    predisposing    ciiuses,    we    are    pretty    well 
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assured  that  struma,  rickets,  tuberculosis,  and  inherited  syphilis 
may  be  numbered  among  these ;  but  in  no  case  has  it  been  pos- 
sible to  regard  these  conditions  as  more  than  contributory. 
From  the  fact  that  abscess  in  this  situation  has  been  more  often 
the  sequel  of  one  of  the  exanthemata,  or  diphtheria,  or  some 
other  infective  inflammation  of  the  nasal  and  faucial  mucous 
membranes,  we  are  apparently  justified  in  concluding  that  the 
disease  is  usually  of  bacterial  origin.  Whether  the  route  of  infec- 
tion, however,  is  direct  or  indirect — ^whether,  in  other  words,  the 
pyogenic  organism  penetrates  the  overlying  mucous  membrane  or 
is  carried  to  the  retropharyngeal  space  through  the  lymph  chan- 
nels— we  cannot  be  positive.  In  a  small  proportion  of  cases  the 
disease  occurs  as  a  complication  of  spinal  caries  (Pott's  disease). 

Pathology.  Previous  to  the  fifth  year  of  life  a  small  group  of 
lymph  glands  is  commonly  found  beneath  the  pharyngeal  mucous 
membrane  in  the  vicinity  of  the  third  cervical  vertebra.  It  is 
to  these  glands  tliat  the  infective  principle  probably  makes  its 
way,  and  they  are,  no-  doubt,  the  starting-point  of  the  suppu- 
rative process.  Once  begun  this  may  extend  upward  or  down- 
ward, and  if  it  elects  the  latter  course  the  pus  may  burrow  its 
way  to  or  below  the  inferior  limit  of  the  laryngopharynx.  The 
micro-organism  responsible  for  the  abscess  formation  is  one  form 
or  another  of  the  streptococcus. 

Symptomatology.  There  is  nothing  very  distinctive  about  the 
symptoms  during  the  first  few  days  of  the  disease.  The  child  is 
fretful  and  restless  and  seems  disinclined  to  move  the  head  as 
freely  as  usual.  It  may  be  held  backward  or  to  one  or  the  other 
side  in  an  effort  to  relieve  tension  and  pain.  With  the  increase 
of  its  contents  and  the  encroachment  of  the  abscess  upon  the 
lumen  of  the  pharynx,  there  will  be  a  more  or  less  characteristic 
alteration  of  the  voice.  It  is  not  suppressed,  as  in  croup  or  acute 
catarrhal  laryngitis,  but  the  change  is  simply  one  of  quality,  and 
lias  been  likened  by  an  imaginative  Frenchman  to  the  cry  of  the 
duck.     Simultaneously,  both    pain    and  difficulty  of   d^lutition 
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will  become  apparent,  and  the  child  will  refuse  breast  or  bottle 
and  cry  from  hunger  rather  than  endure  the  pain  of  swallowing. 

Any  significant  amount  of  dyspnoea  is  not  apt  to  be  an  asso- 
<3iated  symptom  unless  the  tumor  is  of  unusual  dimensions  or  is 
so  situated  as  to  overlie  or  to  exert  pressure  upon  the  larynx 
itself.  In  case  this  happens  the  symptom-complex  will  be  sim- 
ilar in  many  respects  to  that  of  croupous  obstruction  of  the 
larj-nx.  Even  without  treatment  the  postponement  of  sponta- 
neous rupture  of  the  abscess  will  scarcely  be  long  enough  to 
permit  any  noticeable  amount  of  emaciation.  The  child's  face 
may  become  a  trifle  pinched,  perhaps,  but  seldom  more  than  this. 

Diagnosis.  When  the  more  prominent  symptoms  have  become 
so  marked  as  to  compel  examination  of  the  throat,  something  of 
the  following  condition  will  be  disclosed :  the  tumor  will  be 
found  projecting  directly  forward  from  the  middle  line  of  the 
pharynx,  or  at  times  it  will  be  directed  inward  and  forward  from 
the  lateral  wall.  In  extreme  cases  the  uvula  and  soft  palate  will 
be  lifted  and  advanced  by  the  swelling,  so  that  not  only  is  the 
faucial  opening  filled  by  it,  but  the  oral  cavity  itself  is  encroached 
upon.  The  color  of  the  tumor  is  usually  strongly  suggestive  of 
its  contents,  and  if  gentle  digital  examination  be  resorted  to  the 
fluctuation  and  entire  absence  of  pulsation  that  will  be  discovered 
by  it  will  supply  us  with  all  the  additional  information  we  may 
need  for  a  correct  diagnosis.  The  complete  freedom  of  the 
mucous  membrane  from  any  trace  of  exudate  will  dispose  of  any 
suspicion  of  diphtheria  or  laryngeal  croup. 

Prognosis.  Conditional  upon  the  cause  of  the  affection,  the 
prognosis  will  be  either  entirely  favorable  or  will  be  the  subject 
of  some  judicious  caution.  In  other  words,  if  the  provoking 
cause  has  been  a  merely  local  and  secondary  infection,  such  as 
that  associated  with  an  infective  angina,  the  ])rospect  of  prompt 
and  permanent  cure  is  excellent;  whereas  if  the  suppurative 
process  is  but  a  manifestation  of  chronic  tuberculous  disease  of 
the  vertebra,  the  probability  both  of  recurrence  and  of  prolonged 
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treatment  will  be  greatly  increased.  The  few  fatalities  that  have 
been  recorded  as  due  to  pharyngeal  abscess  have  ensued  upon 
sudden  rupture  and  evacuation  of  the  abscess  cavity  during  sleep, 
asphyxiation  having  been  the  immediate  cause  of  death. 

Treatment.  It  is  self-evident  that  if  the  presence  of  pus  can 
be  detected  it  should  be  released  at  once.  The  selection  of  the 
route  by  which  the  abscess  sliall  be  opened  will  be  influenced  by 
the  cause  which  has  led  to  its  formation.  If  it  is  a  strictly  local 
condition  due  to  accidental  infection  its  direct  incision  by  way 
of  the  mouth  will  be  perfectly  safe  and  satisfactory.  The  patient 
is  held  by  an  assistant,  the  mouth  widely  opened  by  a  gag,  and 
the  head  and  body  inclined  well  forward.  In  this  position  the 
danger  of  pus  entering  the  larynx  in  any  quantity  will  be  greatly 
lessened,  but  if  the  abscess  should  be  of  unusual  size  the  adoption 
of  the  Trendelenburg  posture  will  entirely  eliminate  this  possi- 
bility. The  base  of  the  tongue  being  well  depressed,  a  curved 
bistoury  with  but  half  an  inch  of  its  blade  exposed  is  introduced 
within  the  mouth,  and  the  abscess  wall  freely  incised  from  its 
lowest  point  upward.  A  generous  outlet  for  the  pus  made  in 
this  way  will  usually  preclude  any  necessity  for  a  repetition  of 
the  operation ;  but  if  we  limit  ourselves  to  a  mere  puncture  this 
may  have  to  be  repeated  several  times.  After  the  opening  has 
been  made  pressure  with  the  finger  may  be  employed  to  empty 
the  cavity  as  completely  as  possible.  No  after-treatment  is 
necessary  beyond  cleansing  and  the  prevention  of  any  reaccumu- 
lation  of  the  pus.  In  those  cases,  however,  where  the  neigh- 
boring lymphatic  glands  are  seriously  implicated,  and  where 
the  abscess  is  plainly  dependent  uj)on  chronic  spinal  disease,  the 
preferable  route  for  its  evacuation  will  be  through  the  cervical 
tissues. 

The  anterior  border  of  the  sternocleidomastoid  muscle  will 
mark  the  point  of  the  primary  incision,  and  then,  the  large 
vessels  of  the  neck  being  successiv^ely  pushed  aside,  our  way  is 
dissected  inward  until  the  sac  of  the  abscoss  protrudes  into  the 
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field.  This  path  of  communication  provides  us  with  a  channel 
for  subsequent  drainage,  and  this  can  be  kept  patent  by  the  intro- 
duction of  a  tube  or  by  packing  with  antiseptic  gauze.  It  goes 
without  saying  that  the  adoption  of  this  external  route  of  opera- 
tion involves  the  employment  of  general  anaesthesia. 


SYPHILIS  OF  THE  FAUCES  AND  PHARYNX. 

The  syphilitic  manifestations  most  frequently  seen  in  this 
region  are  the  late  form  of  the  congenital  and  the  secondary  and 
tertiary  forms  of  the  acquired  disease. 

The  chancre  is  of  such  very  rare  occurrence  in  the  fauces  that 
few  of  us  ever  discover  the  lesion  in  that  situation.  Still,  we 
should  always  be  on  our  guard  and  study  very  carefully  any  sus- 
picious sore  that  we  may  find  upon  the  tonsil,  the  faucial  pillars, 
or  the  base  of  the  tongue.  A  clear  history  of  infection  or  one 
that  will  justify  suspicion,  together  with  an  ulcer  in  this  region, 
of  recent  origin  and  having  an  inflamed,  swollen,  and  indurated 
base,  and,  in  addition,  a  chain  of  enlarged  glands  leading  from 
the  angle  of  the  jaw  to  those  of  the  posterior  cervical  region — all 
this  will  certainly  suffice  for  a  diagnosis  of  chancre  and  prompt 
the  immediate  adoption  of  antisyphilitic  treatment.  The  local 
treatment  should  consist  of  thorough  cleansing,  peroxide  of 
hydrogen  assisting  in  this,  and  then  the  application  to  the  ulcer 
of  the  solid  stick  or  of  a  2-draehra  solution  of  silver.  This 
should  be  repeated  daily  until  the  completion  of  cicatrization. 

Secondary  syphilis  manifests  itself  in  the  mouth  and  pharyngo- 
faucial  region,  first  by  a  number  of  symmetrically  distributed 
areas  of  congestion  which  give  the  mucous  membrane  a  mottled 
appearance,  and  later  by  the  development  of  "  mucous  patches." 
These  latter  are  commonly  found  upon  the  buccal  mucous  mem- 
brane, the  faucial  pillars,  the  uvula  and  velum,  and  the  tip  and 
edges  of  the  tongue.  They  are  slightly  elevated  above  the  .sur- 
face of  the  surrounding  membrane,  and  their  grayish  uppe^irance 
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is  the  result  of  thickening  of  their  surface  epithelium  and  some 
infiltration  of  the  immediately  adjacent  tissue. 

The  subjective  symptoms  accompanying  this  affection  are 
scarcely  noticeable.  The  patient  rarely  complains  of  anything 
more  than  a  little  uneasiness  or  discomfort  in  the  throat. 

The  local  treatment  consists  simply  of  cleansing  and  the  daily 
application  to  each  mucous  patch  of  the  solid  stick  of  silver.  A 
lozenge  of  chlorate  of  potash  is  a  serviceable  addition,  and  the 
patient  should  be  enjoined  to  carefully  cleanse  the  teeth  two  or 
three  times  daily  with  a  soft  brush. 

Tlie  characteristic  lesions  of  tertiary  syphilis  may  make  their 
appearance  at  any  time  after  the  lapse  of  two  years  from  the  date 
of  infection.  They  consist  of  ulcerations  which  mark  the  degen- 
eration of  gummatous  deposit.  They  display  a  predilection  for 
the  faucial  arches,  the  soft  palate  and  uvula,  and  the  lateral  walls 
of  the  pharynx.  The  hard  palate  and  the  posterior  phar}'^ngeal 
wall  are  not,  as  a  rule,  involved  so  early  by  some  years  as  these 
first-named  structures.  The  ulcers  may  be  either  superficial  or 
deep,  they  extend  rapidly,  and,  unless  checked  by  treatment, 
occasion  within  a  very  few  weeks  an  astonishing  amount  of 
destruction.  The  structures  apt  to  show  the  greatest  ravages  are 
the  faucial  pillars,  the  uvula,  and  the  soft  palate.  Portions  or  all 
of  these  may  soften  and  melt  away  almost  like  snow  beneath  the 
mid-day  sun.  The  subjective  symptoms  even  of  this  phase  of 
syphilis  are  seldom  of  a  pronounced  character.  Pain  is  but 
trifling,  and  quite  often  it  is  not  until  there  is  some  loss  of  palatal 
tissue  (Fig.  74)  that  the  alteration  of  the  voice,  the  interference 
with  articulation,  and  the  regurgitation  of  fluids  into  the  nose 
upon  swallowing   compel  attention  to  the  destructive  process. 

The  diagnosis  of  this  disease  requires  only  its  differentiation 
from  cancer,  and  this  may  be  easily  effected  by  eliciting  the  his- 
tory, noting  the  absence  of  pain  and  of  any  enlargement  of  the 
submaxillary  or  anterior  cervical  glands,  and,  finally,  the  prompt 
response  of  the  affection  to  antisyphilitic  remedies. 
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The  treatment,  as  in  the  earlier  stages  of  the  disease,  should 
ft  be  both  constitutional  and  looal,  and  of  a  most  euergetto  char- 
l.ioter.  The  iodides  are  to  be  given  in  rapidly  ascending  doses, 
lynd  mercury  administered  by  the  mouth,  iauncUou,  or  deep  injeo- 


Locally,  any  application  is  to  be  prefaced  by  the  most  thorough 
I  cleansing  pos&ible.  Every  uhred  of  dead  and  sloughing  tissue 
I  ^ould  be  carefully  removed  and  the  living  tissue  beneath  exposed 
I  for  me<lication.  Silver  in  stick  or  strong  solution  is  the  most 
L  etiicient  application,  and  it  should  of  course  be  used  daily. 


CHAPTER    XIII. 

THE  LARYNX. 

ANATOMY  AND  PHYSIOLOGY. 

This  need  be  but  a  mere  sketch  of  the  subject,  for  the  purpose 
only  of  refreshmg  the  student's  memory  as  to  points  with  which 
his  studies  and  dissections  will  have  already  made  him  more  or 
less  familiar. 

The  larynx  is  a  cartilaginous  box  capping  the  tracheal  tube. 
Its  skeleton  is  made  up  of  nine  cartilages — three  single  and  three 
in  pairs,  the  former  being  the  cricoid,  thyroid,  and  epiglottis, 
the  latter  the  two  arytenoids,  two  of  Santonini,  and  two  of  Wris- 
berg. 

The  cricoid  forms  the  base  of  the  structure  and  the  support  of 
the  other  cartilages.  Resembling  a  seal  ring,  from  which  it 
derives  its  name,  it  Ls  broad  and  thick  posteriorly,  narrow  and 
thin  in  front. 

The  thyroid  is  composed  of  two  broad  lateral  plates  which  are 
united  anteriorly  at  rather  an  acute  angle.  Internally  and 
attached  by  its  apex  within  this  receding  angle  is  the  epiglottis. 
Its  base  projects  upward  and  backward. 

The  two  arytenoids  rest  upon  two  articular  facets  upon  the 
upper  border  of  the  cricoid.  They  are  situated  posteriorly,  one 
on  either  side  of  the  central  plate  of  this  ring  cartilage.  Upon 
the  apices  of  the  arytenoids  are  the  cartilages  of  Santonini,  and 
external  to  these  are  the  cartilages  of  Wrisberg  embedded  in  the 
substance  of  the  aryepiglottic  folds. 

These  different  parts  are  all  firmly  united  by  an  enveloping 
slieath  of  elastic  connective  tissue  which  forms  membranes  and 
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tribute   to   the 


iUgaments  in  certain  situations,  ull   of    wh 
I  Amctional  purposes  of  the  larynx. 

Two  folds  of  this  connective  tissue  on  each  side  are  of  special 
I  prominence  and  importance,  the  upper  one  being  the  ventricular 
K  band  and  the  lower  the  vocal  cord.  Between  them  is  a  recess  or 
I  pocket  called  the  uan/rJc/e  of  the  larynx.     The  vocal  cords  are 


10.  vs.— Bjold  bone 
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le  luynf^ea]  mnllaBea  <Elli*)  :  (i,  body  of 
Doniii  i  i.  ■null  caruu  :  A,  epiglottis ;  B,  thyroid  mrtll&fn ;  (-.  arftcaold  nnllage :  U, 
Id  cattUage:  E.  apporcornu:  and  K,  lower  cornii  or  ibe  Ibyrold  carlilage. 
.  76.— Vo«l  appuraliu,  an  it  vertleHl  BecUon  nt  Ibe  larynx  (ELL») :  A.  ventricle  of  tbe 
I  i  B.  TonI  cord;  C.  veuIrlcuUr  band:  D,  tm«fuliis  UirytiKlB:  £,  aryleaold  oattUage: 

Be,  Cricokd  ciirlflige;  G.  thyroid  cartilage;  H.eplelolli!!;  K.  cricothyroid  llgam^nl:  L,  thyro- 

■  kjold  meiobrane. 

i  two  bands  of  yellow  elastic  tissue  stretched  between  the  anterior 
I  aogle  of  the  thyroid  and  the  base  of  the  arytenoids.  Normally 
I  they  are  white  in  cnlor,  and  are  covered  by  an  epithelium  of 
I  squamous  type.  The  movement  and  tJie  tension  of  these  cords  are 
^controlled  by  the  intrinsic  muscles  of  the  larynx,  and  these  are  : 
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The  crico-arytenoidel  laterales.  These  rotate  the  vocal  pro- 
cesses of  the  arytenoid  cartilages  inward,  bring  the  edges  of  the 
cords  in  apposition,  and  are,  therefore,  the  adductor  muscles. 

The  crico-arytenoidei  postici,  which  oppose  the  action  of  the  first 
pair,  and  are  the  abductor  muscles. 

The  arytenoideus.  This  muscle  passes  transversely  between 
the  two  arytenoids,  and  its  contraction  approximates  these  two 
cartilages  and  closes  the  posterior  or  cartilaginous  portion  of  the 
glottis. 

The  thyro-arytenoidei  consist  of  two  fasciculi — the  external 
and  internal  —  and  they  are  intimately  concerned  witlj  the 
tension  and  more  delicate  adjustment  of  the  cords  in  tone  pro- 
duction. 

The  crico-thyroidei  also  assist  in  regulating  the  tension  of  the 
cords  after  they  have  been  approximated  by  the  adductors. 

The  aryepigloUici  exert  a  sphincter-like  action  upon  the  borders 
of  the  laryngeal  entrance. 

The  laryngeal  mucous  membrane  varies  in  thickness  in  dif- 
ferent portions  of  the  cavity,  in  the  number  of  glands  that  it  con- 
tains, and  in  the  character  of  its  epithelium.  The  glands  are 
especially  abundant  in  those  portions  that  are  functionally  most 
active  not  only  in  phonation,  but  in  deglutition  and  respiration ; 
therefore  we  find  a  plentiful  supply  of  them  about  the  upper 
margin  of  the  posterior  surface  of  the  larynx,  in  the  ventricular 
bands,  and  in  the  ventricles. 

The  epithelium  of  the  epiglottic  mucous  membrane  is  of  the 
squamous  type,  as  is  also  that  upon  the  upper  surface  of  the 
aryepiglottic  folds.  These  structures,  forming  the  aperture  of  the 
larynx,  are  most  exposed.  This  same  variety  of  epithelium  is 
present  upon  the  vocal  cords.  All  other  portions  of  the  mucous 
membrane  have  the  columnar  ciliated  epithelium.  The  innerva- 
tion of  the  larynx  is  supplied  entirely  by  the  pneumogastric,  and 
will  be  found  in  detail  in  the  section  dealing  with  the  neuroses 
of  this  organ. 
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The  mucous  membrane  of  the  larynx  will  naturally  reflect  in 
its  vascular  supply  those  constitutional  conditions  with  which 
anaemia  or  plethora  are  associated.  Laryngeal  ansemia  or  hyper- 
semia^  however,  are  not  to  be  regarded  as  diseases,  and,  although 
they  may  occasion  at  times  appreciable  symptoms,  they  are  more 
suggestive  of  the  need  for  general  treatment  than  for  any  local 
medication. 

Acute  Larjrngitis. 

I  shall  decline  to  adopt  with  this  disease,  as  with  the  same 
affection  of  the  pharynx,  the  needlessly  numerous  subdivisions 
that  have  been  laboriously  evolved  by  some  authors.  A  clear 
comprehension  of  the  nature  and  course  of  the  disease  is  in  no 
wise  facilitated  by  this  over-refinement  of  classification,  and  it  is 
apt  rather  to  embarrass  than  to  be  of  any  practical  assistance  to 
the  student. 

Acute  catarrhal  inflammation  of  the  larynx  is  essentially  the 
same  process  as  inflammation  occurring  in  any  other  portion  of 
the  respiratory  mucous  membrane,  and  the  special  symptoms 
accompanying  it  are  due  to  the  anatomical  features  of  the  larynx 
and  to  its  extremely  important  and  highly  specialized  functions. 

Etiology.  All  of  the  causes  that  are  involved  at  one  time  or 
another  in  the  production  of  acute  pharyngitis  may  be  equally 
energetic  in  provoking  laryngeal  inflammation,  but  certain  of 
them  are  particularly  aggressive.  Chief  of  these  is  excessive  and 
unskilful  use  of  the  voice.  The  man  who  is  forever  talking 
noisily  and  laughing  boisterously  ;  the  woman  who  carries  on  her 
incessant  conversation  in  an  abnormally  high-pitcheil  key,  with 
her  larynx  hoisted  far  above  its  proper  position,  and  the  child 
who  is  continually  shrieking,  whether  in  play  or  in  pain — these 
are  the  people  who  are  especially  prone  to  develop  this  disease 
when  they  are  exposed  to  any  exciting  cause.  In  these,  as  in 
professional  voice  users,  there  is  always  more  or  less  of  a  physio- 
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logical  congestion  within  the  larynx,  which  needs  bat  a  slight 
provocation  to  become  pathological.  Tissue  resistance  is  inva- 
riably lowered  by  this  persistent  and  rather  irritative  hyperaemia, 
and  an  abrupt  change  from  a  warm  to  a  cold  atmosphere,  partic- 
ularly if  dampness  is  associated  with  the  latter,  is  an  extremely 
frequent  cause  of  an  acute  catarrh.  If  nasal  obstruction  and 
mouth-breathing  are  also  present  the  conditions  favoring  acute 
disturbance  are  vastly  increased.  Likewise,  the  individual  with 
a  chronic  bronchial  or  pulmonary  cough,  attended  with  an  irrita- 
ting expectoration,  will  be  a  ready  victim  to  laryngitis. 

Ssrmptoms.  Sensations  of  dryness  and  heat  within  the  larynx 
are  very  quickly  followed  by  some  vocal  disability.  Simply  a 
trifle  husky  at  first,  the  voice  soon  becomes  enfeebled,  and,  in 
spite  of  increased  efforts  at  phonation — indeed,  partly  as  a  con- 
sequence of  these — it  usually  dwindles  to  a  whisper.  Cough  is 
almost  always  present;  but,  though  it  may  be  frequent  and 
annoying,  yet  it  is  often  scarcely  much  more  than  audible.  Pain 
is  very  rarely  complained  of,  and  in  the  adult  there  is  no  dysp- 
noea. In  children,  however,  the  larynx  being  smaller,  and  there 
being  a  greater  proportionate  amount  of  swelling,  noisy  and  diffi- 
cult breathing  is  by  no  means  infrequent. 

The  physical  changes  in  the  larynx  include  alterations  of  color, 
form,  and  secretion.  The  heightened  color  due  to  the  capillary 
hyperseraia  varies  not  only  in  degree,  but  it  may  affect  different 
portions  of  the  larynx  with  varying  intensity.  The  vocal  cords, 
for  instance,  may  often  retain  their  normal  color  throughout 
the  disease,  although  the  parts  above  them  may  be  very  deeply 
reddened  by  the  inflammatory  process.  Usually,  however,  the 
cords  become  flushed  within  the  first  day  or  two,  and  this  is 
increased  by  the  cough  and  the  frequent  "  hemming  "  in  which 
the  patient  indulges.  Changes  of  form  are  principally  those 
occasioned  by  swelling,  and  this  is  most  noticeable  in  the  ven- 
tricular bands.  To  this  may  be  added  aay  alteration  of  the 
normal  position  of  the  cords,  whether  at  rest  or  in  action.     Some 
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temporary  paresis  of  the  iaternal  thyro-arytenoitls  leads  to 
bowiDg  of  the  cords  (Fig.  77),  and  a  similar  afFection  of  tlie 
transverae  arytenoid  makes  closure  of  the  posterior  third  of  the 
glottis  impossible.  (Fig.  78.)  Secretion  !s  quite  suspended  for 
the  first  twenty-four  or  thirty-six  hours  of  the  disease,  and  then 
w  it  is  gradually  re-established  the  cough  becomes  raobt  and 
phonic,  and  the  voice  slowly  regains  its  tone. 


^ 
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There  is  nothing  obscure  or  unusual  about  the  pathology  of  the 
disease,  and  inspection  of  the  larj-nx  with  the  mirror  can  scarcely 
fail  to  verify  the  diagnosis  that  the  functional  symptoms  have 
suggested. 

ProBsoflia.  The  prognosis  hiis  no  concern  with  the  life  of  the 
patient,   but   relates   only   to   the    probabilities   of    the    disease 


becoming,  through  neglect  or  unfavorable  conditions,  sulmcnte  or 
perhaps  chronic  The  possibilities  of  its  extension,  however,  to 
the  trachea  and  bronchi  should  be  remembered,  and  also  the 
occasional  occurrence  of  acute  (edema,  particularly  when  the 
laryngitis  is  a  complicating  incident  of  one  of  the  infectious 
fevers. 
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Treatment.  The  general  measures  that  are  of  service  in  ameli- 
orating the  disease  include  intestinal  evacuation  by  means  of 
small  doses  of  calomel,  followed  by  a  saline ;  the  confinement  of 
the  patient  in  a  well-heated  room,  the  atmosphere  of  which  is 
kept  moistened  by  the  addition  of  steam ;  and  the  administration, 
in  case  there  should  be  much  systemic  disturbance  with  elevation 
of  temperature,  of  a  vascular  depressant  combined  with  a 
diaphoretic.  Frequent  drop  doses  of  the  tinctures  of  aconite  or 
gelsemium  answer  this  purpose  very  well,  and  the  cough  may 
be  quieted  and  the  return  of  secretion  hastened  by  giving  every 
two  hours  a  twenty-fifth  of  a  grain  each  of  morphine  and  tartar- 
emetic  combined  in  a  compressed  tablet  with  small  doses  of 
ammonium  chloride  and  ipecac.  Moreover,  the  diet  should  be 
restricted  to  the  simplest  possible  foods  and  tlie  use  of  the  voice 
absolutely  prohibited.  This  last  injunction  leads  all  the  rest  in 
importance.  Not  even  whispering  should  be  permitted.  The 
value  of  medicine  is  as  nothing  compared  to  that  of  rest  for  the 
inflamed  laryngeal  tissues ;  but  tliere  are  few  patients  who  realize 
this,  and  the  majority  of  them  must  be  cautioned  again  and  again 
as  to  the  necessity  for  silence.  The  local  treatment  is  at  first 
very  mild  and  soothing.  Gentle  spraying  of  the  nose  and  fauces 
with  the  Dobell  solution,  even  though  they  be  not  involved  in 
the  inflammation,  will  lessen  the  patient's  discomfort,  and  two  or 
three  times  during  the  day  a  warm,  sedative  inhalation  may  be 
used.  This  may  be  prepared  by  pouring  upon  the  surface  of  a 
pint  of  hot,  steaming  water  a  teaspoonful  of  the  compound  tinc- 
ture of  benzoin.  Over  the  bowl  containing  this  a  napkin  folded 
into  a  cone  is  placed,  and  through  the  opening  left  at  the  apex 
the  medicated  steam  is  inhaled  for  several  minutes.  Boiling 
water  should  not  be  used,  since  it  is  relax uig  and  will  aggravate 
rather  than  relieve  the  vascular  distention  ;  but  if  one  part  of 
cool  water — say  at  60°  F. — be  addeil  to  two  parts  of  boiling 
water,  the  right  temperature  and  an  abundance  of  steam  will  be 
obtained.     Should  cough  he  frequent  and  a  trifle  painful,  a  drop 
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or  two  of  chloroform  or  a  teaspoonful  of  paregoric  may  be  added 
to  the  benzoin.  After  two  days  of  this  sedation  the  hypersemia 
and  hypersasthesia  of  the  larynx  will  be  sufficiently  reduced  to 
permit  the  use  of  an  astringent  spray  to  it.  An  atomizer  with  a 
downward  curving  tip  is  desirable  for  this  purpose,  and  a 
10-grain  solution  of  alum  will  be  efficient.  If  this  can  be  used 
in  conjunction  with  the  laryngeal  mirror  and  accurately  directed 
within  the  larynx,  so  much  the  better ;  but  if  the  patient's  throat 
is  not  sufficiently  tractable  to  permit  the  use  of  the  mirror  the 
tongue  may  be  drawn  well  out  of  the  month,  the  atomizer  tube 
carried  almost  to  contact  with  the  pharynx,  and  the  tip  then  so 
directed  that  the  spray  will  pass  back  of  the  edge  of  the  epiglottis 
and  enter  the  larynx.  As  secretion  is  re-established  it  may  be 
liquefied  and  its  expectoration  facilitated  by  inhalations  contain- 
ing ol.  pinus  sylvestris,  ol.  picis  liq.,  or  ol.  eucalyptus ;  and  if  the 
congestion  shows  some  disposition  to  linger,  its  disappearance  may 
be  promoted  by  the  nightly  application  of  the  tincture  of  iodine 
to  the  skin  covering  the  larynx. 

Upon  the  termination  of  the  attack  the  patient  should  be 
enjoined  to  carefully  avoid  any  overuse  of  the  voice  for  some 
time,  and  to  be  cautious  about  exposing  himself  to  unfavorable 
weather  conditions.  It  will  be  usually  several  weeks  before  the 
larynx  completely  regains  its  tone  and  normal  resistance  to  dis- 
turbing influences. 

Acute  (Edematous  Larsrngitis. 

This  disease  is  commonly  referred  to  as  "oedema  of  the  glottis/* 
and  while  it  does  occur  at  times  as  a  primary  aflfection,  yet  these 
are  the  exceptional  cases,  the  rule  being  that  it  is  secondary  to 
some  other  disease.  When  primary  it  is  usually  the  result  of 
exposure  to  intense  cold  when  the  body  is  not  only  overheated, 
but  overfatigued.  The  resulting  inflanunation  may  he  of  more 
than  ordinary  violence,  and,  not  meeting  with  the  customary 
resistance  offered  by  tissues  in  full  vigor,  serous  infiltration  of  the 
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submucous  cellular  tissues  rapidly  occurs,  attended  by  swelling 
and  glottic  obstruction.  Traumatism,  also,  may  be  responsible 
for  primary  oedema,  and  this  may  consist  either  of  some  external 
violence,  direct  wounding  of  the  laryngeal  tissues  by  a  foreign 
body,  the  inhalation  of  superheated  steam,  or  the  swallowing  of 
scalding  water  or  of  some  caustic.  The  diseases  in  connection 
with  which  acute  laryngeal  oedema  may  occur  as  a  complication 
may  be  certain  affections  of  the  heart,  the  lungs,  the  kidneys,  or 
the  blood.  It  is  not  seldom  an  accompaniment  of  the  specific 
inflammations  of  the  larynx,  syphilis  and  tuberculosis ;  and  I  have 
met  with  it  in  association  with  the  perichondritis  that  now  and 
then  follows  typhoid  fever,  erysipelas,  or  other  systemic  infections. 
The  intensity  of  the  symptoms  naturally  depends  upon  the 
extent  of  the  cellular  infiltration.  The  voice  is  quickly  affected, 
perhaps  to  the  point  of  complete  extinction,  but  the  most  aggres- 
sive and  alarming  symptom  is  the  dyspnoea.  Inspiration  is 
usually  first  impeded,  but  the  addition  of  expiratory  difficulty  is 
not  long  delayed.  The  character  of  the  cough  is  strongly  sugges- 
tive of  the  condition  that  produces  it,  and  the  possibly  painful 
efforts  at  deglutition  likewise  point  to  an  obstructive  lesion. 

Inspection  of  the  larynx  reveals  at  once  the  nature  of  the  affec- 
tion. The  portions  of  the  larynx  that  show  the  greatest  amount 
of  oedema  are  those  that  contain  the  greatest  amount  of  cellular 
tissue,  viz.,  the  ventricular  bands,  the  aryepiglottic  folds,  and  the 
arytenoid  eminences.  The  color  varies  from  the  bright  redness 
of  an  acute  inflammatory  oedema  to  the  pale,  waxy  hue  of  an 
infiltration  that  is  dropsical  in  its  nature. 

Pathology.  The  pathology  of  the  disease  is  entirely  obvious, 
the  transudation  of  serum  into  the  submucosa  constituting  about 
the  only  morbid  phenomenon. 

Diagnosis.  The  diagnosis  can  scarcely  present  any  difficulty, 
the  appearance  of  the  swollen  structures  and  the  history  of  its 
rapid  development  admitting  of  no  other  interpretation  than  the 
right  one. 
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Prognosis.  The  character  of  this  depends  upon  the  cause  of 
the  disturbance.  If  this  be  removable  or  controllable  recovery 
from  the  existing  attack  becomes  almost  a  certainty^  but  the 
possibility  of  an  abrupt  and  dangerous  recurrence  should  not 
be  forgotten. 

Treatment.  The  external  application  of  cold  by  means  of  ice- 
bags,  the  Leiter  coil,  or  some  other  contrivance  will  be  of  vahie. 
The  same  inhalations  that  were  advised  for  the  early  stage  of 
acute  catarrhal  laryngitis  will  be  equally  sedative  here.  Pilocar- 
pine, given  hypodermically  in  doses  of  from  ^^  to  -\  of  a  grain, 
has  frequently  proved  very  effective  in  controlling  the  cedema, 
but  some  caution  should  be  observed  in  its  use.  A  much  more 
active  remedy,  and  one  that  can  be  used  with  perfect  safety,  is 
the  extract  of  the  suprarenal  gland.  This  may  be  applied  in 
solution  directly  to  the  affected  tissue  by  means  of  the  laryngeal 
applicator,  or  it  may  be  used  in  the  atomizer.  Five  grains  of 
the  powder  may  also  be  placed  dry  upon  the  tongue,  and  it  will 
exert  its  remarkable  vasoconstricting  action  upon  the  swollen 
membrane  as  it  is  dissolved  in  the  saliva  and  is  swallowed.  If, 
however,  any  degree  of  dyspnoea  be  present  the  swollen  tissue 
should  be  promptly  scarified  and  drained  of  the  effused  serum. 
A  guarded  laryngeal  lancet  should  be  used,  and  with  the  aid  of 
this  and  a  sufficient  illumination  of  the  throat  there  is  no  partic- 
ular difficulty  about  the  little  operation.  Relief  is  usually  imme- 
diate, and,  although  there  may  be  a  return  of  the  (edematous 
swelling,  it  will  be  of  lessened  degree,  and  will  probably  not 
require  a  repetition  of  the  scarification.  If,  however,  the 
dyspnoea  should  persist  and  increase  in  spite  of  this  mejisure  we 
may  conclude  that  the  cedenia  involves  as  well  the  subglottic 
tissues,  and  our  only  remaining  resort  will  be  tracheotomy.  The 
low  operation  should  be  performed  in  order  that  we  may  evade, 
as  far  as  possible,  the  infiltrated  tissues.  Upon  the  recovery  of 
the  patient  we  should  discover  and  remove  any  cause  tliat  might 
predispose  to  a  repetition  of  the  attack,  and  the  patient  should 
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be  instructed  to  report  immediately  for  examination  in  case  of 
any  future  threatening  of  laryngeal  disturbance.  Delay  may 
be  fatal. 

Chronic  Laryngitis. 

In  view  of  the  frequency,  the  almost  universality,  of  chronic 
catarrhal  processes  within  the  nose,  the  postnasal  space,  and  the 
pharynx,  it  is  not  surprising  that  chronic  laryngeal  catarrh  is 
almost  equally  as  common  as  they  are.  The  same  causes  that 
lead  to  the  establishment  of  catarrh  in  these  higher  portions  of 
the  air  tract  also  favor  its  independent  development  in  the 
larynx,  but  the  invasion  of  this  latter  cavity  is  almost  invariably 
secondary,  and  is  the  result  of  extension  from  above.  Mouth- 
breathing,  because  of  the  drying  and  irritating  effect  upon  the 
laryngeal  mucous  membrane  of  the  direct  admission  of  air  to  it, 
is  a  most  potent  cause  of  chronic  catarrh ;  and  when  to  this  are 
added  intemperate  indulgence  in  alcohol  and  tobacco,  and  too 
often  abuse  of  the  voice,  we  have  a  combination  that  cannot  fail 
to  create  the  disease. 

Pathology.  The  hypernutrition  that  accompanies  the  persistent 
vascular  distention  results  in  hyperplasia  of  the  mucous  mem- 
brane throughout  its  several  layers,  and  marking  the  progress  of 
this  thickening  of  the  membrane  we  have  a  considerable  disturb- 
ance of  secretion.  The  involvement  of  the  vocal  cords  may  be 
slight  or  severe,  and  it  is  in  the  professional  voice  user,  particu- 
larly the  vocalist,  that  we  occasionally  meet  with  the  condition 
called  "singer's  nodes."  These  are  little  whitish  elevations, 
usually  about  the  size  of  a  hcmpseed,  upon  the  superior  surface 
of  the  cords,  and  usually  near  the  free  edge.  In  long-standing 
and  rather  severe  cases  of  laryngeal  catarrh  it  sometimes  happens 
that  one  or  more  erosions  may  develop  at  some  portion  of  the 
mucous  membrane.  When  they  exist  it  is  usually  in  the  inter- 
arytenoid  space  or  upon  the  vocal  process  of  the  cords,  and  while 
diey  are  not  at  all  serious  in  themselves,  they  should  make  us 


THE  LARYNX.  271 

cautious  in  prognosis  and  careful  in  our  examination  of  the  chest 
and  the  sputum.  Virchow  has  described  under  the  name  of 
"pachydermia  larvngis"  a  condition  that  consists  simply  in  a 
rather  excessive  thickening  at  certain  points  within  the  larynx  of 
the  epithelial  covering  and  the  subepithelial  tissues.  Its  favorite 
situation  is  the  interarytenoid  commissure,  and  at  times  also  it 
is  found  upon  the  cartilaginous  portion  of  the  cords. 

Symptoms.  The  character  and  degree  of  impairment  of  the 
voice  make  a  fairly  good  index  of  the  standing  and  severity  of 
the  disease.  Although  actual  hoarseness  may  not  be  constant^ 
yet  there  is  always  a  certain  amount  of  impurity  of  the  voice, 
which,  though  slight,  cannot  escape  detection  by  the  trained  ear. 
The  degree  of  hoarseness  varies  considerably  with  the  time  of 
<iay,  the  bodily  vigor  of  the  patient,  the  atmospheric  conditions, 
und  the  amount  of  use  to  which  the  voice  has  been  subjected.  In 
•chronic  laryngitis  the  voice  tires  very  readily,  and  if  the  patient 
attempts  to  sing  or  to  read  aloud  for  any  length  of  time  it  may 
be  wholly  lost. 

Cough  is  present  in  a  fair  proportion  of  cases,  but  it  usually 
sounds  more  like  a  voluntary  effort  to  clear  the  throat  than  like 
the  cough  that  accompanies  disease  of  the  lower  portion  of  the 
.air  tract.  It  is  short,  abrupt,  and  shallow.  It  is  very  seldom 
that  the  ease  of  respiration  is  at  all  affected,  and  pain  is  even 
more  exceptional. 

Secretion  is  never  abundant,  but  in  the  earlier  months  of  the 
disease  it  is  moderately  increased  and  is  expelled  in  compact, 
gelatinous  little  pellets  that  contain  almost  no  admixture  of  air. 
In  cases  of  long  standing  secretion  becomes  very  scanty. 

The  appearance  of  the  larynx  is  apt  to  change  somewhat  with 
the  duration  of  the  disease  and  to  be  influenced  bv  the  causes 
that  have  produced  it.  The  congestion  of  the  mucous  membrane 
is  usually  more  marked  in  certain  localities  than  in  others.  The 
interarytenoid  fold  is,  as  a  rule,  deeply  colored,  and  the  arytenoid 
eminences  and  the  ventricular  bands  are  about  e<iually  affected. 
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Quite   often    the   cords,   instead   of    showing  general   injection^ 
present  only  a  thin  line  of  redness  upon  their  free  edges. 

Permanent  thickening  of  the  tissues  is  in  proportion  to  the 
severity  and  the  length  of  standing  of  the  disease,  but  temporary 
swelling  may  come  and  go  in  response  to  brief  disturbing  influ- 
ences. The  mirror  will  also  show  the  alterations  in  the  quantity 
and  character  of  the  secretion.  Shreds  and  strings  of  mucus  are 
seen  upon  and  stretching  between  the  cords,  and  this  may  be  either 
colorless,  or,  in  the  mouth-breather,  darkened  by  a  quantity  of 
inhaled  dust.  In  very  old  cases,  where  the  condition  termed 
"  laryngitis  sicca  "  is  present,  crusts  of  dried  mucus  are  commonly 
found  upon  the  posterior  commissure,  clinging  to  the  ventricular 
bands  or  enveloping  the  cords. 

Prognosis.  The  prognosis  of  this  disease  is  favorable  enough, 
providing  the  patient  is  both  able  and  willing  to  submit  himself 
to  a  rather  prolonged  course  of  treatment  and  to  eliminate  all 
those  causes  that  arise  from  his  own  vices  or  hygienic  errors. 

Treatment.  General.  This  should  take  precedence  of  the 
local  measures,  because  until  every  factor  which  contributed  to 
the  maintenance  of  the  disease  is  rendered  inactive  we  cannot 
hope  that  any  strictly  local  treatment  will  be  capable  of  effecting 
improvement.  It  is  important  to  combat  any  constitutional 
affection — syphilis  or  tuberculosis — and,  also,  any  of  the  diatheses 
that  may  obstruct  recovery.  Functional  rest  is  almost  as  impor- 
tant in  this  as  in  the  acute  form  of  the  disease,  and,  therefore, 
any  condition,  be  it  above  or  below  the  larynx,  that  can  occasion 
cough  should  be  removed  or  modified.  The  larynx  should  be 
protected,  also,  from  foreign  irritants  of  any  kind,  and  these  may 
be  found  in  articles  of  food  or  drink  or  perhaps  in  atmospheric 
impurities.  It  is  absolutely  essential  that  the  nose  and  pharynx 
shall  be  put  and  kept  in  as  nearly  a  state  of  perfect  health  as 
possible. 

Local  treutnient  will  be  carried  out  bv  the  use  of  solutions  in 
spray   or  upon  the  laryngeal  applicator,  of  powders  by  insuffla- 


THE  LARYNX.  273 

tion,  of  lozenges^  and,  occasionally,  of  inhalations.  Alum  or 
chloride  of  zinc  in  10-grain  solution  make  excellent  astringent 
sprays,  and  if  they  are  accurately  introduced  within  the  larynx 
by  the  aid  of  the  mirror  and  the  laryngeal  atomizer  their  effect 
will  be  so  much  the  more  quickly  apparent.  With  skilful  hand- 
ling of  instruments  it  is  astonishing  how  soon  the  larynx  over- 
comes its  repugnance  to  any  form  of  direct  treatment.  In 
obstinate  cases  stronger  zinc  solutions  may  be  used  upon  the 
applicator,  or  we  may  employ,  by  means  of  the  insufflator,  a 
powder  of  equal  parts  of  alum  and  sacch.  lact.,  or  one  of  zinc 
sulphat.  and  sacch.  lact.  in  the  same  proportions.  If  the  larynx 
is  very  dry,  even  to  the  point  of  having  crusts  of  dried  mucus 
within  it,  ichthyol  in  20,  30,  or  50  per  cent,  solution  is  an  excel- 
lent remedy  for  use  upon  the  applicator.  ^The  presence  of 
erosions  or  of  simple  catarrhal  ulcers  will  call  for  the  employ- 
ment of  silver  nitrate  solutions,  10  to  20  grains  to  the  ounce. 
In  case  there  is  much  irritative  cough,  due  perhaps  to  some 
associated  tracheitis,  the  stimulating  inhalations  suggested  for 
the  later  stages  of  acute  laryngitis  are  often  of  value.  Much 
comfort  and  benefit  are  also  to  be  derived  at  times  from  the  use 
of  certain  remedies  in  lozenge  form,  such  as  borax,  alum,  benzoic 
acid,  cubeb,  chlorate  of  potash,  chloride  of  ammonium,  etc. 

Tuberculous  Larsrngitis. 

Although  primary  laryngeal  tuberculosis  is  possible,  and  has 
been  accurately  observed  in  a  small  number  of  reporteil  cases,  yet 
it  is  relatively  extremely  rare  and  need  not  be  separately  con- 
sidered. 

The  frequency  of  secondary  invasion  of  the  larynx  has  been 
demonstrated  by  Heinze,  who  in  autopsies  of  1226  cases  dying  of 
pulmonary  phthisis  found  that  the  larynx  presented  unmistakable 
evidences  of  the  dbease  in  51.3  per  cent.  The  path  of  infection 
is  largely  conjectural,  but  the  probabilities  are  that  when  the  dis- 
ease is  consequent  upon  pulmonary  tuberculosis  the  bacilli  reach 
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the  deeper  laryngeal  tissues  through  some  imperceptible  breach  of 
epithelial  integrity ;  whereas  when  the  primary  infection  has 
occurred  in  the  upper  portions  of  the  air  or  digestive  tracts — in 
the  pharyngeal^  faucial,  or  lingual  tonsils  for  instance — the  lymph 
channels  are  probably  the  routes  by  which  the  larynx  is  reached. 

Etiology.  A  simple  chronic  catarrh  of  the  larynx  in  association 
with  severe  and  long-continued  depression  of  the  general  vitality 
becomes  a  powerful  predisponent  to  tubercular  mischief.  The 
male  being  the  more  frequent  subject  of  catarrh,  it  is  in  this  sex 
that  the  majority  of  cases  of  laryngeal  tuberculosis  occur,  the  pro- 
portion between  the  two  sexes  being  as  about  three  to  two. 

Morbid  Anatomy.  Greneral  anaemia  of  the  laryngeal  mucous 
membrane  precedes  for  a  variable  period  of  time  the  infiltration 
and  tumefaction  that  are  usually  the  first  recognizable  evidences 
of  tuberculous  deposit.  The  infiltration  may  be  general,  but  it  is 
more  often  limited  to  certain  portions  of  the  larynx.  Of  these 
the  favorite  is  the  interarytenoid  fold,  probably  because  of  the 
comparative  abundance  of  loose  cellular  tissue  in  this  region,  and 
of  the  fact  that  the  sputum  collects  and  may  remain  here  for 
some  time  before  being  expectorated.  (Plate  I.,  Fig.  5.)  The 
tissue  enveloping  the  arytenoid  cartilages  is  another  seat  of  pre- 
dilection, and  next  to  this  we  may  rank  the  aryepiglottio  folds. 
In  those,  however,  whose  work  compels  more  than  ordinarily 
hard  usage  of  the  voice  it  is  not  infrequent  for  the  vocal  cords 
and  the  ventricular  bands  to  be  the  parts  earliest  affected.  The 
epiglottis  often  escapes  altogether,  but  if  attacked  it  is  usually 
late.  (Plate  VIII.,  Fig.  2.)  Progress  of  the  disease  leads  to 
necrosis  and  ulceration.  Tuberculous  ulcers  in  the  larynx  are 
usually  small,  multiple,  and  rather  shallow.  Their  edges  are 
uneven,  "  worm-eaten,*'  and  slightly  elevated  above  the  surround- 
ing tissue. 

The  laryngeal  cartilages,  particularly  the  arytenoids  and  the 
cricoid,  are  quite  often  the  seat  of  necrosis  consequent  upon  an 
extensive  infiltration  of  their  perichondrium. 
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The  mirror  will  show  wide  variations  in  the  laryngeal  image, 
according  to  the  stage  of  the  disease  at  which  it  is  used.  In  that 
of  invasion  general  anaemia  of  the  larynx  is  the  rule,  and  one  of 
the  earliest  added  signs  of  the  disease  is  the  development  upon  the 
anterior  surface  of  the  interarytenoid  fold  of  pale,  flabby  projec- 
tions of  a  papillomatous  appearance.  Although  something  of  a 
similar  character  may  occur  in  syphilis,  or  even  in  simple  chronic 
catarrh,  yet  they  are  extremely  characteristic  of  tuberculosis,  and 
are  always  to  be  regarded  with  suspicion.  With  nearly  equal  fre- 
quency we  find  the  almost  pathognomonic  pyriform  swelling  of 
one  or  both  arytenoid  eminences,  and  this  may  and  usually  does 
involve  much  or  all  of  the  aryepiglottic  fold.  (Plate  VIII.,  Fig.  1.) 
The  tumefaction  is  enormous  at  times,  and  may  entirely  hide  the 
inferior  portions  of  the  larynx.  Another  occasional  symptom  of 
early  occurrence  is  a  moderate  paresis  of  one  or  both  vocal  cords, 
and  with  this  may  be  associated  more  or  less  injection  of  them. 
Any  infiltration  of  the  thin  mucous  covering  of  the  epiglottis  can 
scarcely  avoid  exciting  a  perichondritis,  and  this  may  be  attended 
with  extraordinary  tumefaction. 

Tuberculous  new-growths — tuberculomata — occur  in  any  por- 
tion of  the  larynx,  and  are  characterized  by  their  paleness,  their 
uneven  surface,  and  their  usually  broad  base. 

Symptoms.  The  voice  is  affected  from  the  commencement  of 
the  disease,  and  this  affection  may  range  from  slight  enfeeble- 
ment  to  complete  extinction.  Pain  prior  to  ulceration  is  prac- 
tically absent  during  functional  rest,  and  it  is  not  severe  even 
during  action.  At  a  stage  of  the  disease,  however,  when  ulcera- 
tion has  occurred  upon  the  epiglottis  or  upon  the  outer  surface  of 
the  margin  of  the  laryngeal  cavity,  the  act  of  swallowing  may 
occasion  such  agonizing  pain  that  many  patients  would  rather 
starve  than  attempt  it.  Swelling  of  such  degree  as  to  occasion 
any  marked  dyspnoea  is  rather  exceptional.  Cough  of  varying 
frequency  and  character  is  an  invariable  accompaniment,  and  the 
expectoration,  gelatinous  and  scanty  at  first,   becomes  abundant 
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and  mucopurulent  upon  the  appearance  of  ulceration.  When  the 
ulceration  is  extensive,  and  particularly  if  necrosis  of  the  cartil- 
ages be  present,  an  offensive  and  quite  characteristic  odor  is  a 
symptom  of  some  prominence. 

Diagnosis.  Diagnosis,  in  many  cases  requiring  but  a  moment's 
investigation,  in  others  may  require  several  days  of  patient  and 
careful  observation.  The  discovery  in  the  one  case  of  the 
primary  disease  process,  and  the  presence  of  all  the  dyscrasic 
phenomena  that  usually  accompany  it,  removes  at  once  any  doubt 
as  to  the  nature  of  the  laryngeal  lesion  ;  but  in  another  instance 
which  may  present  no  collateral  or  corroborative  evidence  of  this 
kind  we  must  trust  entirely  to  the  more  or  less  distinctive 
appearances  afforded  by  the  larynx  itself.  The  description  just 
given  of  these  physical  alterations  need  not  be  repeated,  and  we 
have  only  to  select  for  emphasis  the  several  points  the  association 
of  which  will  enable  us  to  exclude  carcinoma  and  syphilis.  The 
ulcer  of  syphilis  that  we  find  in  the  larynx  is  deep  and  sharply 
defined,  and  is  surrounded  by  a  hypenemic  mucous  membrane,  all 
of  which  is  in  marke<l  contrast  to  the  tuberculous  ulcer.  The 
syphilitic  lesion  extends  rapidly  and  deeply,  is  attended  by 
scarcely  any  pain  or  impairment  of  the  general  health,  and  other 
evidences  of  present  or  past  activity  of  the  disease  are  usually  to 
be  found.  Old  cicatrices  and  adhesions  involving  the  pharynx 
and  fauces  are  eloquent  of  previous  ulceration.  If  doubt  still 
lingers,  a  few  days'  administration  of  the  iodides  will  generally 
enable  us  to  reach  a  positive  decision.  It  must  always  be  borne 
in  mind,  however,  that  tuberculosis  and  syphilis  may  coexist, 
and  if  but  one  of  them  should  be  recognized  and  treated  the  out- 
come will  scarcely  prove  happy. 

Carcinoma,  almost  from  its  inception,  is  characterized  by  con- 
stant lancinating  pain.  This  and  its  encroachment  upon  the 
laryngeal  cavity  commonly  attract  attention  long  before  the  occur- 
rence of  ulceration.  The  mucous  membrane  is  hypersemic,  and 
when  ulceraticm  once  begins  it  progresses  steadily,  although  rather 
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slowly.  The  cachexia  of  the  late  stages  is  of  considerable  diag- 
nostic assistance. 

Notwithstanding  these  several  differences,  however,  the  diag- 
nosis is  often  a  matter  of  extreme  difficulty,  even  for  the  expert 
laryngologist,  and  the  beginner  should  remember  that  it  is  fre- 
quently only  the  characteristic  course  of  the  disease  during,  per- 
haps, many  days  of  observation  that  enables  us  to  finally  assure 
ourselves  of  its  nature. 

Prognosis.  The  fact  that  in  the  large  majority  of  cases  the  prog- 
nosis is  far  from  favorable  is  due  to  the  almost  hopelessly  late 
period  at  which  the  laryngologist  first  sees  them.  If  in  all  cases 
of  pulmonary  tuberculosis  the  laryngologist  were  associated  with 
the  general  adviser  from  the  commencement  of  treatment,  not 
only  would  larj'ngeal  involvement  be  much  more  rare,  but  in  the 
event  of  its  occurrence  it  could,  in  all  probability,  be  restrained 
within  the  limits  of  mere  discomfort  throughout  the  further 
progress  of  the  pulmonary  disease.  The  prospect  of  cure  in  any 
case  will  largely  depend  upon  the  amenability  of  the  primary 
disease  in  the  lungs  and  upon  the  remaining  amount  of  vitality 
that  the  patient  may  possess.  In  unfavorable  cases  the  probable 
duration  of  life  will  be  the  longer  in  proportion  as  the  ulcera- 
tion is  intralaryngeal  and  sheltered  from  contact  with  articles  of 
food.  The  presence  of  intractable  ulcers  upon  the  border  of  the 
epiglottis,  or  upon  the  phar^'^ngeal  aspect  of  the  aryteno-epiglottic 
folds,  or  the  posterior  commissure,  will  seriously  interfere  with 
nutrition  by  making  deglutition  so  painful  that  it  cannot  be 
endured.  The  inevitably  rapid  ^fatal  effect  of  such  a  condition 
is  plainly  obvious.  In  the  case  of  only  average  severity,  how- 
ever, my  view  of  the  prognosis  of  this  disease  is  not  nearly  so 
gloomy  as  that  which  seems  to  be  almost  universal  among  general 
practitioners  and  even  among  a  large  proportion  of  laryngologists. 
The  facts  that  quite  a  number  of  indisputable  instances  of  spon- 
taneous healing  of  tuberculous  ulceration  within  the  larynx  have 
been  reported,  and  that  many  of  us  have  secured  cicatrization  of 
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these  lesioDSy  even  while  the  tuberculous  process  situated  else- 
where has  steadily  progressed,  have  been  sufficient  to  convince 
me  that  the  natural  tendency  of  the  tuberculous  larynx  is  to 
get  well,  provided  it  is  given  a  fair  chance.  Does  not  the 
extreme  rarity  of  primary  tuberculous  infection  of  the  larynx,  in 
spite  of  its  exposed  position,  favor  the  view  that  not  only  is  its 
defensive  power  against  this  species  of  microbic  infection  very 
great,  but  that  in  the  event  of  its  occurrence  this  power  will  con- 
tinue to  contest  the  advance  of  the  disease,  and  in  all  probability 
successfully,  if  it  be  reinforced  by  the  assistance  that  we  are  able 
to  extend  to  it?  The  nature  of  this  assistance  will,  of  course,  be 
largely  influenced  by  the  widely  varying  conditions  encountered 
in  different  cases ;  but  should  the  disease  be,  as  we  know  it 
almost  always  is,  a  sequence  of  the  same  disease  within  the  lung, 
the  value  of  our  assistance  will  depend  to  a  great  extent  upon  our 
ability  to  control  the  primary  disease,  and  so  to  protect  the 
larynx  from  continued  reinfection.  From  this  point  of  view  it 
does  make  a  very  material  difference  whether  the  infection 
comes  from  within  through  the  medium  of  the  blood  and  lymph 
vessels,  or  from  without  through  some  breach  in  the  integrity  of 
the  epithelial  covering  of  the  mucous  membrane.  In  the  one 
case  we  are  practically  helpless  to  prevent  it ;  in  the  other  we  can 
often  make  a  winning  flght. 

Treatment.  However  laryngologists  may  differ  as  to  the  prin- 
ciples and  details  of  local  treatment,  we  are  probably  very  nearly 
of  one  mind  as  to  its  general  management.  In  case  the  patient 
can  afford  the  advantages  which  change  of  climate  and  altitude 
may  secure  him,  our  selection  of  the  new  locality  will  be  condi- 
tional upon  so  many  of  the  features  present  in  each  case  that  no 
strict  rules  can  be  formulated  for  our  guidance.  Whether  it 
shall  be  high,  cold,  and  dry,  or,  on  the  other  hand,  low,  warm, 
and  moist,  or  whether  it  shall  have  various  modifications  of  these 
climatic  peculiarities,  is  a  question  the  wise  decision  of  which 
will  often  require  much  reflection  and  an  intimate  knowledge  of 
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our  patient.  Whatever  the  environment,  however,  there  are  cer- 
tain hygienic  principles  relating  to  the  tuberculous  larynx  that 
must  be  rigidly  enforced.  To  put  it  briefly,  the  removal  or  sup- 
pression of  everything  that  can  possibly  act  as  an  irritant  must 
be  attempted.  Above  all  other  considerations  I  should  place  the 
need  of  functional  rest.  Barring  the  two  physiological  sources 
of  disturbance — respiration  and  deglutition — we  can  usually 
moderate,  at  least,  the  activity  of  all  others.  The  use  of  the 
voice,  either  phonic  or  in  whisper,  must  be  absolutely  pro- 
hibited. Knowing  what  a  trial  this  is  to  the  average  patient 
and  how  few  of  them  have  sufficient  self-control  to  observe  strict 
silence,  we  may  be  disposed  to  be  lenient  in  this  matter  and  to 
be  content  with  lessened  use  of  the  voice  instead  of  its  entire 
abandonment.  It  is,  I  think,  a  mistaken  kindness  this,  because 
not  only  is  phonation  injurious  in  itself,  but  it  almost  inevitably 
provokes  increased  frequency  of  cough  and  more  or  less  vigorous 
clearing  of  the  throat  in  order  that  the  voice  may  be  rendei'ed 
.  for  the  moment  more  distinct.  It  is  infinitely  better  to  exact  a 
promise  of  silence  from  the  patient  and  to  have  him  conduct  his 
communications  entirely  in  writing ;  and  in  order  to  make  this 
practicable  it  may  be  necessary  at  times  for  the  patient  to  change 
his  occupation  or  to  relinquish  work  altogether.  The  subject  of 
food  and  its  adaptation  to  the  intensely  sensitive  condition  of  the 
larynx  is  one  that  requires  eternal  vigilance,  and  we  cannot  be 
too  explicit  in  our  instructions  and  insistent  upon  their  obser- 
vance. 

If  there  is  ever  any  truth  in  the  old  saying  that  "  there  is 
nothing  so  bad  for  a  cough  as  coughing,"  surely  it  is  when  we 
have  a  tuberculous  larynx  to  deal  with.  The  topical  treatment 
of  the  larynx  will  of  course  greatly  modify  the  frequency  and 
character  of  the  cough ;  but  while  no  doubt  it  would  be  better 
for  the  stomach's  sake  to  wholly  avoid  the  internal  use  of  drugs 
for  this  purpose,  yet  there  are  critical  moments  in  the  course  of 
this  disease  when  resort  to  them  is  entirely  judicious,  and  will 
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be  justified  by  the  good  effects  of  the  increased  rest  that  they 
secure. 

In  connection  with  the  cough  I  think  this  an  opportune 
moment  to  speak  of  a  procedure  that  lias  not^  it  seems  to  me, 
achieved  as  wide  a  popularity  and  general  use  as  it  deserves. 
I  mean  the  intratracheal  injection  of  solutions  of  menthol, 
guaiacol,  or  eucalyptol  in  olive  or  some  other  oil.  For  routine 
employment  not  only  in  this  but  in  several  other  affections  of  the 
air  tract,  there  is  scarcely  anything  that  I  hold  in  higher  favor 
than  this.  I  do  not  resort  to  it  with  any  idea  that  it  exerts, 
directly y  the  least  salutary  influence  upon  the  pulmonary  disease, 
I  do  not  believe  that  it  does,  but  there  is  no  room  for  argu- 
ment concerning  the  favorable  effect  that  it  has  both  upon  the 
character  of  the  cough  and  that  of  the  sputum.  This  latter 
becomes  thinner  in  consistence  and  easier  of  expectoration,  and 
as  a  consec^uence  the  cough  lessens,  both  in  violence  and  fre- 
quency. Whether  the  injection  of  these  solutions  lessens  also  the 
infective  quality  of  the  sputum  I  shall  not  discuss,  but  it  does 
not  seem  unlikely. 

We  naturally  divide  the  local  treatment  of  the  tuberculous 
larynx  into  that  of  the  pre-ulcerative  stage  and  that  which 
becomes  appropriate  when  ulceration  has  commenced.  I  shall 
dwell  but  a  moment  upon  the  treatment  of  the  first  of  these.  We 
will  be  guided  in  our  selection  of  remedies  by  ordinary  general 
principles,  the  measures  employed  varying  of  course  according 
to  the  state  of  vascularization  of  the  tissues,  the  amount  of  infil- 
tration, and  the  character  and  quantity  of  the  expectoration.  At 
one  time  astringent  and  at  another  stimulating  sprays  will  be  of 
service,  and  inlialations  partaking  of  one  or  the  other  of  these 
qualities  may  also  be  used  with  benefit.  I  cannot  help  thinking 
that  the  use  of  inhalations  or  of  finely  comminuted  sprays  is 
much  preferable  to  the  introduction  of  powders  within  the 
larynx,  at  least  before  the  occurrence  of  ulceration. 

With  beginning  disintegration  of  the  infiltrated  tissues  and  the 
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appearance  of  ulceration  our  treatment  will  not  only  become 
more  elaborate  and  make  greater  demands  upon  our  technical 
skill,  but  there  will  arise  the  added  necessity  for  its  more  fre- 
quent repetition.  With  regard  to  this  latter  point  I  have  grad- 
ually become  quite  confident  that  the  results  of  treatment  of 
tuberculous  ulceration  of  the  larynx  would  be  much  more  encour- 
aging, much  more  satisfactory — that,  in  other  words,  our  propor- 
tion of  cures  would  be  greatly  increased — if  it  were  always 
practicable  for  us  to  see  our  patient  three  or  four  times  each  day 
instead  of  but  once,  or  even  less  frequently  than  this.  If  tissue 
necrosis  and  extension  of  infiltration  are  disposed  to  be  at  all 
active,  visits  at  such  wide  intervals  as  alternate  days  can  have 
but  little  more  than  a  retarding  influence  upon  the  destructive 
process.  Its  complete  arrest  can  scarcely  be  hoped  for  if  our 
treatment  be  less  aggressive  than  the  disease  itself.  There  are 
many  difficulties,  of  course,  which  combine  to  hamper  both  the 
patient  and  ourselves  in  this  matter ;  but  whatever  mutual  sacri- 
fices may  be  necessary  to  the  end  of  securing  this  frequency  of 
treatment,  they  will  be  found,  I  think,  quite  worth  the  making. 
The  thorough  cleansing  of  the  larj-nx  every  few  hours,  the  com- 
plete removal  from  it  of  the  mass  of  bronchopulmonary  sputum, 
mingled  with  the  debris  of  local  necrosis  and  purulent  discharge, 
while  greatly  facilitating  the  action  of  any  remedial  application 
is  of  itself  of  distinct  value  as  permitting  if  not  promoting  cica- 
trization. It  is  extremely  unfortunate  that  the  victim  of  this 
disease  cannot  clear  his  larynx  as  successfully  as  he  can  his  nose 
or  nasopharynx.  It  is  we  who  must  do  this  for  him,  and  the 
more  often  and  thoroughly  we  do  it  the  greater  will  be  the  cer- 
tainty and  rapidity  of  his  improvement.  I  do  not  suppose  it 
would  be  practicable,  but  I  cannot  help  wishing,  nevertheless, 
that  we  might  have  sanitariums  for  those  cases  of  tuberculosis  in 
which  the  larynx  is  the  more  seriously  involved  organ.  Under 
such  circumstances  cleansing  and  medication  could  be  made  an 
almost  continuous  performance,  and  I  am  sure  that  many  cases 
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which  now  defy  our  efforts  could  be  brought  under  early  control 
and  conducted  to  ultimate  cure.  The  alkaline  solution  in  spray 
form,  supplemented^  if  necessary,  by  the  direct  application  of 
peroxide  of  hydrogen  with  the  tuft  of  cotton,  will  usually  rid 
the  larynx  of  its  irritating  contents  and  give  us  an  approxi- 
mately clean  surface  for  the  action  of  medicaments.  In  spite 
of  the  fact  that  it  has  been  termed  antiquated  and  even  bar- 
barous by  an  occasional  overzealous  advocate  of  some  other 
remedy,  I  am  as  well  satisfied  with  lactic  acid  as  I  could  be 
with  anything  not  possessing  actually  specific  properties.  I 
believe  that  in  it  we  have  a  remedy  that,  properly  used,  will  cure 
any  case  that  may  be  reasonably  regarded  as  curable.  I  believe, 
also,  that  a  60  per  cent,  solution  used  twice  each  day  will  be 
more  effective  than  the  pure  acid  used  but  once  daily.  I  need 
not  emphasize  the  necessity  for  energy  in  its  application,  and 
if  the  larynx  has  been  previously  sufficiently  cocainized  my 
experience  has  never  furnished  me  with  an  instance  that  would 
afford  the  least  justification  for  the  use  of  such  an  adjective  as 
barbarous  in  referring  to  it  This  may  have  been  an  exceptional 
experience,  but  I  have  never  heard  anything  but  the  mildest 
complaint  of  its  painfuliiess,  and  seldom  even  this.  It  is  imme- 
diately after  this  application  that  I  use  the  intratracheal  injection 
already  mentioned ;  and,  finally,  in  those  cases  when  both  the 
depth  and  superficial  extent  of  ulceration  are  above  the  average, 
I  complete  the  treatment  by  the  insufflation  of  iodoform  in  com- 
bination with  some  indifferent  powder.  In  its  entirety  this  treat- 
ment no  doubt  consumes  a  large  amount  of  time,  but  we  will 
usually  be  compensated  by  the  results  which  it  secures. 

The  problem  of  controlling  the  agonizing  pain  that  so  often 
accompanies  this  ulcerative  process  is  one  of  acknowledged  diffi- 
culty. Of  the  small  number  of  remedies  that  have  any  value  in 
this  emergency,  orthoform  has  seemed  to  me  the  most  depend- 
able. Its  efficiency  is  influenced  somewhat  by  the  method  of  its 
use.      FreudenthaFs   emulsion,    though   therapeutically   entirely 
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satisfactory^  is  inconveniently  elaborate  (see  Formulary),  and, 
moreover,  it  is  important  that  it  be  of  recent  preparation. 
Equally  efficient,  I  have  found,  and  much  more  convenient  is  an 
oily  solution  of  the  drug.  Albolene,  benzoinol,  and  others  of 
the  petroleum  derivatives  have  a  very  feeble  solvent  power,  and 
have,  therefore,  a  limited  value  as  vehicles.  Much  more  active 
than  these  is  an  oil  recently  introduced  under  the  name  of 
"  basol,"  which  will  hold  in  perfect  solution  15  grains  of  ortho- 
form  and  10  grains  of  iodoform  to  the  ounce.  This  solution 
carried  to  the  ulcerated  larynx,  either  by  means  of  the  cotton-mop 
or  sprayed  from  an  atomizer,  adheres  to  the  surfaces  quite  long 
enough  to  exert  the  full  efifect  of  the  remedies  that  it  contains. 

This  discussion  of  the  local  treatment  of  laryngeal  tuberculosis 
would  be  far  from  complete  without  some  reference  to  the  sur- 
gical procedures  that  have  been  periodically  eulogized  for 
employment  in  this  disease.  Personally,  I  am  not  an  advocate 
of  this  mode  of  intervention.  In  the  abstract,  the  removal  by 
the  curette  of  necrosed  tissue,  preceded,  if  necessary,  by  the  inci- 
sion of  infiltrated  areas,  seems  perfectly  rational  and  judicious, 
and  from  this  point  of  view  probably  few  would  question  its  pro- 
priety ;  but,  as  a  matter  of  fact,  this  method,  instead  of  being 
well  adapted  to  and  attended  by  favorable  results  in  all  or  even 
a  majority  of  cases,  has  been  found,  on  the  contrary,  to  be  appli- 
cable to  only  a  carefully  selected  few.  Even  those  who  champion 
its  cause  most  ardently  not  only  admit  its  limitations,  but  insist 
upon  a  most  accurate  discrimination  in  the  choice  of  cases. 
Even  with  the  exercise  of  this  care,  however,  it  is  still  debatable 
whether  the  results  that  it  gives  are  so  far  superior  to  those 
obtainable  from  the  less  heroic  measures  that  I  have  detailed,  as 
to  compensate  for  the  inflammatory  reaction,  the  intense  suffer- 
ing, and  the  marked  though  temporary  systemic  depression 
exhibited  by  the  patient. 

The  special  pathological  conditions  that  would  demand  or 
justify  a  resort  to   tracheotomy  or  laryngo-fissure  are  of   such 
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exceptional  occurrence,  and  so  readily  suggest  themselves  to  the 
mind,  that  any  extended  reference  to  them  is  uncalled  for. 

That  we  may  be  furnished  with  something  of  specific  virtue 
through  the  investigations  now  being  conducted  with  Koch^s  new 
tuberculin  and  its  several  modifications  is  a  possible  outcome 
that  we  cannot  but  await  with  intense  interest.  In  conclusion,  I 
have  only  to  reiterate  my  belief  that  the  cure  of  tuberculous 
laryngitis,  while  it  will  continue  to  depend  to  a  certain  extent 
upon  the  stage  and  activity  of  the  pulmonary  disease  and  what 
remains  of  the  general  vitality  of  the  patient,  will  do  so  to  an 
almost  equal  extent  upon  the  frequency  and  the  patient  thorough- 
ness with  which  we  carry  out  whatever  local  treatment  we  may 
adopt. 

I  am  much  less  pessimistic  now  as  to  the  curability  of  this 
disease  than  I  was  a  dozen  or  even  a  half-dozen  years  ago; 
and  where  once  we  may  have  dreaded  the  appearance  of  these 
patients  in  our  offices,  we  can  now  greet  them  cheerfully  and 
with  the  assurance  that,  though  perhaps  we  may  fail  to  cure,  we 
cannot  fail  to  afford  them  that  relief  from  suffering  which  robs 
approaching  death  of  half  its  sting. 

Syphilitic  Laryngitis. 

SECONDARY. 

Although  manifestations  of  secondary  syphilis  in  the  larynx 
are  not  uncommon,  yet  they  seldom  occasion  any  great  symp- 
tomatic disturbance,  and  the  disease  may  appear  and  disappear 
from  this  region  without  arousing  a  suspicion  of  anything  more 
tlian  a  subacute  catarrhal  inflammation,  somewhat  obstinate  and 
prolonged,  perhaps,  but  nevertheless  of  simple  nature.  Appar- 
ently innocent  as  it  may  often  be,  however,  its  almost  invariable 
tendency  is  to  leave  a  persistent  irritative  hypertemia  in  its  wake 
that  will  strongly  predispose  the  individual  to  the  far  more 
serious  tertiary  phenomena  of  the  disease. 
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TERTIARY. 


The  early  stage  of  this  afifection  is  usually  characterized  either 
by  a  diffuse  infiltration  of  the  laryngeal^tissues  or  by  one  that*  is 
circumscribed  and  limited  at  first  perhaps  to  the  mucous  or  sub- 
mucous layers.  The  first  method  of  invasion  may  implicate  all 
the  structural  details  of  the  larynx,  the  muscles  and  perichon- 
drium being  included  in  the  process  as  well  as  the  more  super- 
ficial tissues.  The  second  method  of  attack  produces  localized 
nodular  swellings,  which  look  for  a  time  as  though  they  were 
superimposed  upon  and  distinct  from  the  deeper  layers.  Both 
of  these  variations  of  the  disease — and  they  may  coexist,  by  the 
way — are  merely  preliminary  to  an  ulcerative  process  which 
usually  occasions  extensive  destruction,  and  is  followed,  in  case 
of  recovery,  by  cicatrizations  which  display  a  unique  tendency 
to  contraction,  and  are  responsible,  at  times,  for  seriously  obstruc- 
tive deformities. 

By  either  method  the  involvement  of  [the  larynx  is  apt  to  be 
extremely  insidious  and  unmarked  by  symptoms  that  attract 
more  than  momentary  attention.  For  weeks  perhaps  this  infil- 
tration may  proceed  until,  owing  to  its  density  and  the  implica- 
tion of  the  vessel  walls,  central  softening — fatty  degeneration — 
occurs,  followed  by  necrosis  of  the  overlying  tissue  and  formation 
of  the  characteristic  ulcers.  These  are  sharp-edged  and  deep, 
have  a  greenish-gray  surface  and  a  highly  reddened  mucous 
membrane  about  them.  (Plate  I.,  Fig.  6.)  There  is  some  dif- 
ference of  opinion  as  to  the  favorite  locality  for  their  occur- 
rence. Functional  activity  and  exposure  to  irritation  seem  to 
influence  this  somewhat,  and,  as  a  consequence,  we  find  that  the 
vocal  cords  and  the  epiglottis  are  involved  with  almost  equal 
fre([uency,  and  that  the  interarytenoid  fold  is  a  good  second  to 
either  of  them.     (Plate  VIII.,  Fig.  3.) 

As  has  been  said,  the  disease  is  remarkable  for  the  prolonged 
absence  of  symptoms.     Were  it  not  for  the  voice  it  is  probable 
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that  but  little  notice  would  be  attracted  to  the  larynx  until  per- 
haps ulceration  had  become  quite  extensive.  This  vocal  change, 
however,  is  highly  significant — almost  pathognomonic,  indeed, 
to  the  experienced  ear — and  will  generally  arouse  suspicion  even 
during  the  first  few  weeks  of  infiltration  and  in  the  absence  of 
any  collateral  systemic  symptoms.  Upon  or  shortly  after  the 
commencement  of  tissue  destruction,  however,  the  patient  may 
become  conscious  of  moderate  or  at  times  of  a  severe  stabbing 
and  burning  pain,  and  of  interference  with  the  act  of  swallowing 
usually  proportionate  to  the  amount  of  epiglottic  involvement. 
Secretion  is  not  apt  to  be  abundant,  and  while,  therefore,  the 
throat  may  be  cleared  frequently  by  voluntary  effort,  cough  and 
expectoration  are  not  symptoms  of  any  prominence.  Embarrass- 
ment of  respiration  is  of  late  occurrence,  as  a  rule,  and  is 
evidence  of  the  cicatricial  stenoses  which  commonly  follow  the 
subsidence  of  ulceration.  Another  sequel  of  ulceration  which 
may  likewise  occasion  obstructive  symptoms  is  the  marked 
peripheral  thickening  which  often  occurs  around  the  site  of 
some  tissue  loss. 

In  cases  in  which  the  preliminary  infiltration  has  been  very 
extensive  and  in  which,  during  the  subsequent  ulceration,  mixed 
infection  has  perhaps  occurred,  we  are  not  unlikely  to  find  serious 
ravages  among  the  deeper  tissues,  the  perichondrium,  the  cartil- 
ages themselves,  and  the  articulations.  Destruction  of  these 
parts  is  apt  to  be  accompanied  by  the  expulsion  of  large 
sequestra. 

Diagnosis.  Any  difficulty  in  the  diagnosis  of  syphilitic  laryn- 
gitis is  usually  limited  to  the  pre-ulcerative  stage ;  but  even  then 
a  patient  and  tactful  investigation  of  the  history,  a  careful  search 
of  the  whole  body,  if  necessary,  for  evidences  of  previous  specific 
disease,  the  marked  general  hyperemia  of  the  laryngeal  mucous 
membrane,  and  finally  the  resort  to  antisyphilitic  treatment  will 
seldom  fail  to  dissipate  doubt.  We  will  of  course  attempt  to 
exclude  tuberculosis  by  examination  of  the  chest  and  the  sputum ; 
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and  an  additional  point  of  value  in  this  disease  is  its  duration. 
When  the  infiltrated  areas  and  gummatous  swellings  break  down 
the  characteristic  appearance  of  the  ulcers  and  their  rapid  exten- 
sion will  further  illuminate  our  diagnostic  pathway.  The  exclu- 
sion of  malignant  growth  requires  at  times  some  little  period 
of  observation  as  to  the  rate  of  progress  of  the  disease  and  the 
tendency  to  rapid  degeneration  of  the  infiltration. 

Treatment.  Any  delay  in  treatment  may  be  so  dangerous  that 
it  is  often  judicious  to  commence  even  before  our  diagnosis  is 
thoroughly  established.  The  iodides  alone  should  not  be 
depended  upon,  but  should  be  supplemented  by  mercurial  inunc- 
tions or  the  intramuscular  injection  of  that  drug.  Locally,  there 
is  no  better  agent  for  checking  the  advance  of  ulceration  and 
limiting  disintegration  to  the  already  dead  tissue  than  nitrate  of 
silver.  It  may  be  applied  by  means  of  small  tufts  of  cotton  in 
120-grain  solution,  or  the  solid  stick  may  be  used  instead. 
Thorough  preliminary  cleansing  of  the  larynx  and  the  removal 
of  all  secretion  or  loose  necrotic  tissue  is  of  course  essential. 
After  cauterization  with  the  silver,  the  insufflation  of  the  iodo- 
form powder  (page  149)  will  both  afford  protection  and  hasten 
<;icatrization.  The  stenoses  which  follow  healing  must  be  con- 
trolled by  dilatation,  by  division  with  subsequent  dilatation,  or 
upon  the  failure  of  these  methods  to  relieve  dyspncea  we  must 
resort  to  tracheotomv. 

Neoplasms  of  the  Lajynx. 

Although,  histologically,  they  permit  of  a  much  more  elaborate 
classification,  yet  it  is  quite  sufficient  for  clinical  purposes  to 
divide  these  into  benign  and  malignant. 

As  to  the  favoring  and  exciting  factors  in  the  causation  of 
these  new-growths  there  is  more  surmise  than  certainty  ;  but  if 
for  the  sake  of  brevity  we  may  generalize,  it  is  probable  that 
any  condition  that  will  provoke  and  prolong  an  irritative  laryn- 
geal hypenemia  will  do  much  to  encourage  their  development. 
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(a)    BENIGN   NEOPLASMS. 

Considering  these  in  their  order  of  frequence,  we  have  first  to 
mention  that  form  which  outnumbers  all  the  others  combined  : 

Papilloma,  This,  although  not  limited  to  any  age,  is  most 
often  encountered  in  young  adults  and  children.  It  may  occur 
as  a  number — a  mass  of  small  ones — or  as  one  large  growth, 
attaining  perhaps  the  size  of  a  walnut.  (Plate  VIII.,  Fig.  5.) 
The  surface  is  usually  uneven,  granular,  or  mulberry-like,  and 
the  color  a  rather  pale  pink.  (Plate  I.,  Fig.  7.)  Histologi- 
cally, this  tumor  is  a  papillary  fibro-epithelioma,  its  structure 
consisting  of  slender  processes  of  connective  tissue  springing 
from  a  broad  base,  which  are  enveloped  in  an  uncommonly  thick 
covering  of  epithelium. 

Fibroma,  A  number  of  other  neoplastic  formations  or  inflam- 
matory hyperplasifle  are  often  diagnosed  as  fibroma ;  but,  as  a 
matter  of  fact,  this  type  of  growth  is  very  rare.  It  is  almost 
pure  connective-tissue  tumor,  usually  of  rather  dense  consistence 
and  smooth  surface,  and  is  most  often  sessile.    (Plate  VIII.,  Fig.  4.) 

Adenoma,  This  is  generally  of  cystic  form,  and  commonly 
originates  in  a  dilated  gland.  The  epiglottis  is  the  favorite  seat 
for  adenomata,  and  they  attain  at  times  such  size  as  to  interfere 
with  both  respiration  and  deglutition. 

Angioma,  This  variety,  arising  from  dilatation  of  veins  or 
capillaries,  is  seen  very  seldom.  As  might  be  expected,  it  is  apt 
to  undergo  rapid  alterations  of  size  and  color. 

Other  neoplasms  that  may  be  encountered  at  long  intervals  are 
the  myxoma,  the  lipoma,  and  the  chondroma. 

Ssnnptoms.  The  symptoms  occasioned  by  the  presence  of  & 
benign  tumor  within  the  larynx  are  apt  to  vary  with  its  size  and 
location.  There  is  almost  always  more  or  less  impairment  of  the 
voice.  This  alteration,  though  slight  at  times  and  intermittent,, 
may  amount  at  others  to  complete  aphonia.  Cough  is  of  com- 
mon occurrence,  but  the  ear  can  usually  detect  that  it  is  of  an. 
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irritative  nature,  and  the  fact  that  there  is  but  little  exi)ector- 
ation  is  of  additional  significance.  Some  of  the  larger  growths 
upon  the  epiglottis  pr  about  the  aperture  of  the  larynx  may  inter- 
fere with  both  deglutition  and  respiration,  but  pain  is  conspicuous 
by  its  absence. 

Treatment.  The  only  curative  treatment  for  these  benign 
grovrths  consists  of  course  in  their  operative  removal.  It  is 
scarcely  likely  that  the  general  practitioner  will  undertake  an 
operation  that  even  the  specialist  of  ripened  years  and  experience 
approaches  with  no  little  trepidation.  Intralaryngeal  surgery 
demands  an  extraordinary  amount  of  skill,  and  it  is  only  by  pro- 
longed and  constant  practice  that  the  two  hands — the  one  holding 
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Mackenzie's  laryngeal  forceps. 

the  mirror,  the  other  the  operating  instrument — can  attain  the 
necessary  perfection  of  training.  A  cure  is  reported  now  and 
then  of  papillomata  in  the  young  by  the  spray  or  direct  applica- 
tion to  them  of  alcohol  or  the  tincture  of  thuja,  but  very  little 
dependence  can  be  placed  upon  such  means.  Granting  the  possi-  ' 
bility  of  this,  however,  for  some  days  or  a  week  or  two  previous 
to  any  resort  to  surgery  it  is  always  advisable  to  reduce  as  far  as 
possible  the  irritability  of  the  larynx  by  astringent  sprays,  and  to 
accustom  it  to  the  touch  of  instruments  by  introducing  within  it 
the  laryngearprobe  or  the  cotton-wound  applicator.  The  type  of 
the  growth,  its  size,  and  situation  will  influence  our  choice  of 

instrument  for  its  removal.     This  may  be  a  curette,  snare,  knife, 
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sponge-probang,  or  forceps.  The  first  step  of  the  operation  will 
be  the  thorough  cocainization  of  the  larynx.  Much  stronger 
solutions  of  this  drug  can  be  used  in  the  larynx  than  would  be 
safe  in  the  nose^  and  to  procure  complete  ansssthesia  a  15  per  cent, 
strength  is  usually  necessary.  The  applicator  carries  this  directly 
to  the  site  of  the  growth,  and  after  an  interval  of  two  or  three 
minutes  it  is  reapplied.  Within  a  very  few  minutes,  the  tissues 
having  become  quite  insensitive,  the  patient  takes  the  tip  of  his 
tongue  with  his  right  hand,  and  the  operator,  using  as  large  a 
laryngeal  mirror  as  possible,  introduces  his  forceps  or  other 
instrument,  and  should  distinctly  see  what  it  is  that  he  grasps 
with  it.     In  these  operations  as  little  as  possible  should  be  left  to 

Pro.  80. 


Seller's  laryngeal  guUlotine  with  tube-forceps  and  laryngotome. 

the  sense  of  touch.  The  growth  if  small  may  be  entirely 
removed  at  the  first  attempt ;  but  if  large  may  require  several 
repetitions  of  the  manoeuvre.  There  is  no  hemorrhage  worth 
mentioning,  and  the  after-treatment  requires  nothing  more  than 
silence,  the  use  of  a  little  cracked  ice,  or  perhaps  an  alum  spray. 
If  for  any  reason  the  removal  of  these  growths  by  endolaryn- 
geal  operation  is  impracticable,  resort  may  be  had  to  thyrotomy ; 
but  this  should  be  a  last  resort,  and  only  undertaken  in  case 
symptoms  of  laryngeal  obstruction  make  operation  imperative. 

(ft)   MALIGNANT   GROWTHS. 

The  two  varieties  of  malignant  growth  that  are  of  most  fre- 
quent occurrence  in  the  larynx  are  the  epithelial  and  the  sarcom- 


THE  LARYNX.  291 

atous.  Our  information  concerning  the  origin  of  cancer  is  very 
limited.  The  influence  of  heredity  has  probably  been  much  over- 
estimated^ and  it  no  longer  has  the  weight  in  diagnosis  that  it 
once  had.  The  laryngeal  cancers  have  been  classified  into 
extrinsic  and  intrinsic,  the  former  including  those  involving  the 
epiglottis,  arytenoids,  aryepiglottic  folds,  and  pyriform  sinuses, 
and  the  latter  those  affecting  the  vocal  cords,  the  ventricular 
bands,  and  the  interarytenoid  folds,  and,  in  addition,  the  infra- 
glottic  growths.  Intrinsic  laryngeal  cancer  is  practically  always 
primary.  There  is  no  uniformity  in  the  appearances  presented 
by  different  cases,  and  the  laryngoscope  will  reveal  a  very  great 
variety  of  image. 

The  epithelioma  (Plate  I.,  Fig.  8),  whether  it  occurs  upon 
the  vocal  cord,  the  posterior  commissure,  or  the  ventricular  band, 
leads  almost  invariably  to  extensive  infiltration  of  the  adjoining 
tissues,  and  hence  to  marked  interference  with  function.  This  is 
one  of  the  most  significant  effects  of  a  cancerous  growth.  The 
tumor,  if  it  originates  in  the  deeper  layers,  may  remain  dormant 
for  years ;  but  when  it  once  takes  on  activity  its  increase  in  size, 
the  occurrence  of  ulceration,  and  the  progress  of  tissue  destruction 
are  all  rapid.  Pain  of  a  lancinating  character  is  greatly  in 
evidence,  and  subsequent  to  the  superficial  disintegration  of 
tissue,  moderate  hemorrhages  are  not  uncommon.  A  growth  that 
is  unilateral  and  that  is  accompanied  by  subjective  symptoms 
much  more  pronounced  than  would  seem  to  be  warranted  by  its 
objective  appearance  is  always  a  proper  object  of  suspicion.  If 
the  patient  has  passed  forty  years  of  age  the  suspicion  is  the 
more  justifiable.  Glandular  involvement  is  usually  delayed 
until  rather  late  in  the  disease,  but  their  ultimate  tumefaction 
sometimes  reaches  an  extraordinary  degree.  The  diagnosis  is 
quite  often  made  a  positive  one  by  the  results  of  microscopical 
examination  of  a  portion  of  the  growth  removed  for  the  pur- 
pose. This  means  of  diagnosis,  however,  is  only  open  to  the 
specialist. 
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Treatment.  The  treatment  is  of  course  exclusively  surgical, 
and  is  only  rational  and  of  more  than  transient  benefit  when  it 
effects  the  total  extirpation  of  the  growth  together  with  a  judi- 
cious amount  of  the  peripheral  healthy  tissue.  In  lieu  of  so 
extensive  and  formidable  an  operation,  tracheotomy  will  often 
mitigate  the  suffering  of  the  patient  and  perhaps  prolong  life  for 
some  months. 

If  consent  to  operation  is  withheld  it  is  not  only  justifiable, 
but  a  plain  duty,  to  begin  the  systematic  administration  of 
morphine  in  gradually  increasing  doses,  such  as  will  render  the 
patient  but  partially  sensible  of  the  agony  that  he  would  otherwise 
endure. 

Sarcoma  has  its  origin,  as  a  rule,  rather  deep  within  the  tissues 
of  the  larynx,  springing  from  the  endothelium  or  perhaps  the 
adventitia  of  the  bloodvessels  and  lymphatics.  In  its  progress, 
the  forms  it  assumes,  the  symptoms  it  occasions,  and  its  final 
result  there  is  little  if  any  difference  between  it  and  the  epithelial 
cancer  just  described. 

The  Larsmgeal  Neuroses. 

SENSORY. 

Anaesthesia  will  be  encountered  very  seldom  and  is  usually 
partial  only.  It  evidences  suspension  of  function  of  the  supe- 
rior laryngeal  nerve,  and  the  lesion  causing  this  may  be  either 
peripheral  or  central.  It  is  commonly  associated  with  more  or  less 
motor  disturbance.  The  symptom  that  attracts  attention  to  it  is 
the  frequency  with  which  food,  liquid  or  solid  enters  the  larynx 
and  provokes  attacks  of  coughing.  The  treatment  will  vary  with 
the  cause  of  the  disorder.  If  it  be  a  sequel  of  diphtheria,  strych- 
nine and  faradization  are  of  decided  benefit ;  while  if  it  be  a 
symptom  of  bulbar  paralysis,  general  treatment  directed  to  the 
control  of  that  disease  will  be  indicated. 

Hypersesthesia   and   pareesthesia   are   usually  dependent   upon 
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some  local  cause^  or  may  be  symptomatic  of  some  general  disease 
which  develops  later. 

MOTOR. 

Impaired  or  suspended  motility  of  the  vocal  cords  may  arise 
either  from  myopathic  or  neuropathic  disturbance,  the  former 
affecting  the  muscles  primarily,  the  latter  their  innervation.  The 
first  group,  therefore,  may  be  regarded  as  mechanical  in  their 
nature ;  the  second  as  neurotic. 

(a)  MechaniccU. 

Acute  and  chronic  inflammations  of  the  larynx  may  involve 
the  muscles  as  well  as  the  mucous  membrane,  and  any  infiltration 
of  these  will  seriously  interfere  with  their  activity.  Severe  strain 
produced  by  overexertion  in  speaking  or  singing  is  a  frequent 
cause  of  temporary  disturbance  of  their  function.  Degenerative 
processes  are  also  often  responsible  for  a  loss  of  energy,  and  these 
may  accompany  or  follow  any  serious  interference  with  general 
nutrition,  such  as  is  incident  to  tuberculosis,  the  intractable 
ansemias,  or  the  acute  infections  like  diphtheria,  typhoid  or 
typhus  fevers,  erysipelas,  etc.  The  muscles  may  be  affected 
singly  or  severally,  and  we  may  obtain  in  the  mirror  a  great 
variety  of  images. 

In  addition  to  these  myopathic  alterations,  another  mechanical 
cause  for  impaired  motility  of  the  cords  will  be  found  in  dimin- 
ished mobility  of  the  crico-arytenoid  joint  resulting  from  inflam- 
mation within  or  around  it. 

Ssrmptoms.  The  symptoms  accompanying  these  mechanical 
disturbances  of  motility  are  limited  almost  entirely  to  the  larynx, 
and  involve  principally  the  functions  of  phonation  and  respira- 
tion. The  voice  may  undergo  a  great  variety  of  changes  in  its 
quality  and  power,  and  respiration  may  be  embarrassed  to  a  slight 
or  very  serious  extent. 

Diagnosis.  The  diagnosis  will  be  based  largely  upon  the  his- 
tory of  each  case,  the  manner  of  attack,  and  subsequent  course 
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of  events,  and  will  be  assisted  very  materially  by  a  familiar 
acquaintance  with  the  characteristic  positions  of  the  cords  during 
phonation  and  respiration. 

Treatment.  Treatment  will  naturally  seek  to  remove  the 
primary  cause  of  the  trouble,  and  the  restoration  of  muscular 
energy  will  often  be  greatly  promoted  by  electrical  excitation 
applied  either  within  or  from  without  the  larynx. 

(6)  Neurotic. 

Spasmodic  affections  of  the  vocal  cords  are  not  at  all  infre- 
quent. They  may  be  tonic  or  clonic  in  character  and  may 
involve  any  or  all  of  the  laryngeal  muscles. 

Laryngismus  stridulus,  laryngeal  chorea,  and  laryngeal  vertigo 
("  ictus  laryngis  "),  although  commonly  described  as  distinct  dis- 
eases are  in  reality  but  symptomatic  disorders  usually  dependent 
upon  central  disease,  yet  often  enough  due  to  reflex  irritation  of 
some  kind. 

The  so-called  *'  laryngeal  crises  "  -of  locomotor  ataxia  furnish  an 
instance  of  tonic  spasm  of  the  adductor  muscles.  Clonic  spasm 
follows  meningeal  inflammation  at  times,  and  may  also  be  a 
symptom  of  disease  of  the  medulla  itself  or  irritation  of  it  as  a 
consequence  of  disease  in  its  immediate  vicinity. 

The  treatment  of  these  affections  is  merely  that  of  the  disease 
which  gives  them  birth.  The  "  pseudo  or  false  croup "  of  chil- 
dren will  be  suppressed  by  reducing  the  reflex  excitability  of  the 
nerve  centres  and  by  removing  from  the  upper  air  tract  (the  nose 
and  throat),  or  from  the  gastro-intestinal  canal,  anything  which 
can  act  as  a  source  of  irritation. 

Paralyses. 

Each   inferior  or   recurrent  laryngeal   nerve  supplies  all  the 
intrinsic  muscles  of  its  own  side  of  the  larynx  with  ihe  csoeplidD: 
of  the  crico-thyroid,  the  internal  thyro-arytenoid,  and 
glottidian.     Tlie  motor  innervation  of  these  moac 
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the  corresponding  superior  laryngeal  nerve,  while  the  interary- 
tenoid  muscle  derives  its  supply  from  both  of  these  nerves. 

It  will  economize  the  time  of  the  student,  without  detracting 
from  the  practical  value  of  this  section,  if,  instead  of  separately 
considering  the  partial  or  complete  paralysis  of  each  individual 
muscle  or  pair  of  muscles,  we  review  as  briefly  as  possible  the 
result  of  paralysis  of  one  or  other  of  the  two  nerves,  the  recurrent 
or  the  superior  laryngeal.  The  muscles  innervated  by  the  recur- 
rent are  by  far  the  ones  most  frequently  affected,  and  their  par- 
alysis may  be  due  either  to  disease  of  the  spinal  accessory  nucleus 
in  the  floor  of  the  fourth  ventricle  or  to  disease  of,  injury  to,  or 
pressure  upon  the  trunk  of  the  vagus  or  the  recurrent  nerve  itself. 

Of  the  causes  which  give  rise  to  paralysis  of  central  origin  the 
best-known  are  softening  of  the  medulla  as  the  result  of  throm- 
bosis or  apoplectic  effusion,  tumors,  aneurism  pressing  upon  the 
bulb,  abscesses,  disease  of  the  bulbar  nuclei,  syringomyelitis, 
lateral  sclerosis,  and  cervical  tabes.  Another  possible  cause]  is 
the  impaired  nutrition  resulting  from  the  atheromatous  changes 
of  late  syphilis  in  the  arterial  walls. 

The  lesions  of  the  vagus  that  may  occasion  palsies  are  certain 
degenerative  changes  in  the  nerve,  injury  to  it  received  through 
traumatism  or  during  operation,  or  pressure  upon  it  anywhere 
between  its  origin  and  the  point  at  which  the  recurrent  leaves  it 
by  aneurisms,  malignant  growths,  or  glandular  enlargements. 

Finally,  the  recurrent  itself  is  very  often  at  fault  as  the  result 
of  its  participation  in  diseases  of  neighboring  structures,  and 
among  these  may  be  mentioned  aneurism  of  the  aortic  arch  or  of 
the  innominate  artery,  tuberculosis  and  accompanying  pleurisy 
of  the  right  apex,  any  of  the  diseases  affecting  the  mediastinum 
and  its  contents,  large  bronchoceles,  and  malignant  disease  of  the 
cesophagiis. 

Syj^ulb  and  diphtheria  occasion  quite  often  a  toxic  neuritis  of 
tha  t      *  «Seot  may  ensue  upon  other  of  the  acute 

ud|  grippe,  or  influenza. 
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It  is  now  a  well-established  clinical  fact  that  in  laryngeal 
paralysis^  be  it  either  of  central  or  peripheral  origin,  it  is  the 
abductor  muscles  of  the  cords  that  are  first  affected,  and  that  it  is 
only  after  some  time  that  the  adductor  muscles  display  any  loss 
of  energy.  This  greater  vulnerability  of  the  abductor  muscles  is 
explained  by  the  fact,  demonstrated  by  Semon,  that  "  there  exists 
an  actual  difference  in  the  biological  composition  of  the  laryngeal 
muscles  and  nerve-endings,''  and  it  is  in  consequence  of  this  that 
complete  paralysis  of  the  recurrent  is  almost  always  at  first  a 
partial  or  abductor  paralysis. 

If  we  consider  first  then  a  unilateral  paralysis  of  the  abductor 
muscle — the  posterior  crico-arytenoideus — we  will  observe  in  the 
mirror  that  the  affected  vocal  cord  during  quiet  respiration  occu- 
pies almost  the  centre  of  the  glottic  opening.  A  deep  inspiration 
which  should  be  attended  by  a  wide,  outward  swing  of  the  cord 
is  productive  of  no  movement  whatever.  Phonation  is  not  inter- 
fered with,  but  any  exertion  may  occasion  a  slight  dyspncea. 

A  bilateral  abductor  paralysis  with  the  two  cords  almost  meet- 
ing in  the  middle  line  is  accompanied  by  symptoms  of  much 
greater  urgency.  Respiration  is  quickened  and  usually  noisy, 
and  the  least  excitement  or  muscular  activity  on  the  part  of  the 
patient  provokes  an  alarming  dyspnoea.  In  the  event  that  the 
cause  of  this  double  paralysis  is  not  removable — and  it  usually 
is  not — ^any  delay  in  the  performance  of  tracheotomy  will  expose 
the  patient  that  much  longer  to  the  danger  of  sudden  death. 

Unilateral  paralysis  of  the  adductor  muscle,  the  lateral  crico- 
arytenoideus,  alone  is  encountered  with  extreme  rarity.  The 
involvement  of  this  muscle  occurs,  as  a  rule,  only  in  total  paralyses 
of  the  recurrent  nerve. 

When  the  paralysis  of  this  nerve  is  complete  we  find  that  the 
cord  occupies  a  position  midway  between  that  of  respiration  and 
the  middle  line  of  the  glottis.  This  is  the  "  cadaveric ''  position, 
and  is  a  result  of  the  complete  inactivity  of  both  the  adductor 
and  abductor  muscles. 
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In  phonation  we  find  that  the  affected  cord  is  perfectly  quiet, 
while  the  other  not  only  comes  to  but  passes  beyond  the  middle 
line  in  its  endeavor  to  meet  its  fellow.  In  this  exaggerated 
movement  we  see  also  that  the  arytenoid  cartilage  of  the  sound 
side  advances  in  front  of  that  of  the  affected  side. 

If  the  paralysis  be  -  bilateral  both  cords  remain  fixed  in  the 
cadaveric  position. 

The  most  noticeable  symptom  of  unilateral  recurrent  paralysis 
is  the  vocal  impairment.  The  voice  is  enfeebled  and  somewhat 
roughened;  and  while  studying  this  symptom  we  may  become 
conscious  of  another — the  extravagant  use  of  air  in  producing 
the  voice.  The  incomplete  closure  of  the  glottis  is  responsible 
for  this  air- waste. 

Complete  aphonia  will  of  course  ensue  upon  a  bilateral  recur- 
rent paralysis. 

In  the  diagnosis  of  an  apparent  paralysis  of  this  nerve  we  must 
exclude  the  existence  of  an  ankylosis  of  the  crico-arytenoid  joint, 
and  our  success  in  doing  this  will  be  materially  aided  by  a  careful 
study  of  the  history  of  the  case,  its  manner  of  origin,  and  its  sub- 
sequent course.  We  should  acquaint  ourselves  with  every  sys- 
temic or  local  condition  having  a  possible  etiological  bearing 
upon  the  case,  and  when  we  add  to  this  information  tliat  derived 
from  the  inspection  of  the  larynx  we  usually  have  enough  with 
which  to  establish  the  diagnosis. 

With  the  exception  of  those  few  cases  dependent  upon  syphilis 
or  upon  some  accessible  and  removable  adenopathy,  the  prognosis 
of  this  disease  is  decidedly  unfavorable. 

Treatment.  Treatment  should  comprise,  first,  the  removal  of 
the  cause,  and  immediately  afterward  the  employment  of  every- 
thing that  will  assist  in  restoring  muscular  energy.  Local  appli- 
cations, the  use  of  electrical  stimulation,  strychnine,  and  general 
tonics  will  all  contribute  to  this  end. 

The  functional  adductor  paralysis  commonly  known  as  "  hys- 
terical aphonia"   is  a  purely   psychical  disability,   the  cure  of 
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which  depends  rather  upon  general  management  of  the  patient 
than  upon  local  medication  of  the  larynx.  It  is  to  be  recognized 
by  the  abruptness  of  its  beginning  and  by  the  fact  that  involun- 
tary acts  such  as  coughing  and  laughing  are  phonic.  Exami- 
nation of  the  larynx  will  disclose  perfect  mobility  of  the  cords, 
but  an  entire  want  of  control  over  them.  In  selecting  the  treat- 
ment for  each  case  the  physician,  after  learning  its  history  and 
ascertaining  if  possible  the  particular  event  or  incident  that  has 
precipitated  the  attack,  must  decide  whether  sympathy  or  severity 
will  be  the  more  likely  to  re-establish  normal  will-power.  Various 
surprises  or  shocks  may  be  resorted  to  for  tricking  the  patient 
into  a  momentary  use  of  the  voice,  and  these  should  be  promptly 
reinforced  by  appeals  to  the  common-sense  of  one  case  or  an 
assault  upon  the  fears  of  another. 

Foreign  Bodies. 

The  entrance  of  foreign  bodies  into  the  larynx  is  of  very  fre- 
quent occurrence.  Unless  they  are  inhaled  during  a  deep  inspir- 
ation when  the  glottis  is  at  its  widest,  or  unless  they  are  of  small 
size,  they  are  usually  arrested  above  the  vocal  cords.  Violent 
convulsive  cough  is  at  once  excited,  or  perhaps  a  spasm  of  the 
vocal  cords  suflSciently  prolonged  to  occasion  death  or  suffoca- 
tion may  be  induced  by  the  mechanical  obstruction  offered  by 
the  body  itself.  If,  however,  it  has  slipped  past  the  cords  and 
entered  the  trachea  or  one  of  the  bronchi,  the  cough  may  quickly 
subside  and  a  period  of  treacherous  quietude  ensue. 

Removal  of  foreign  bodies  from  the  larynx  through  the  natural 
passages  is  far  from  easy,  and  unless  the  necessary  skill  for  doing 
this  without  inflicting  additional  injury  is  possessed,  tracheotomy 
is  the  preferable  means  of  affording  relief. 

In  case  the  body  has  entered  one  of  the  bronchi  a  low  trache- 
otomy should  be  performed,  and  instead  of  introducing  a  tube 
the  wound  should  be  kept  open  by  sewing  the  edges  of  the 
tracheal  incision  to  the  skin. 
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Intubation. 


Tliis  is  a  method  of  relieving  dyspntea  due  to  various  forms  of 
laryngeal  obstruction.  The  instruments  now  employed  and  the 
technique  of  the  operation  were  all  devised  and  perfected  by  the 
late  Joseph  O'Dwyor.  Although  it  was  intended  primarily  for 
that  form  of  laryngeal  obstruction  due  to  the  presence  of  an 
inflammatory  membranous  exudate,  yet  it  has  been  successfully 
adopted  in  the  treatment  of  several  other  varieties  of  acute  or 
chronic  stenosU  of  the  larynx. 


The  several  instruments  comprising  an  intubation  aet  are 
shown  in  the  accompanying  illustrations.  I  shall  not  analyze 
the  mechanical  details  of  the  tube,  but  only  direct  attention  to 
the  fact  that  each  particular  one  of  them  makes  it  the  better  con- 
form to  some  corresponding  structural  peculiarity  of  the  larynx. 

The  set  is  usually  composed  of  seven  hard-rubber  or  gold- 
plated  metal  tubes  (Fig.  81),  varying  in  their  dimensions  accord- 
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ing  to  those  of  the  larynges  into  which  they  are  to  be  introduced. 
The  figures  upon  the  accompanying  scale  denote  the  ages  to 
which  the  length  of  tube  is  adapted.  An  obturator  is  contained 
within  each  tube,  and,  projecting  slightly  beyond  its  lower  end, 


FlO.  82. 


I . 


Intubator  with  a  tube  in  the  proper  position  for  insertion  into  the  larynx. 

A,  intubation  tube;  B,  fork  pushing  tube  away  from  obturator;  C,  knob,  which  when 
pushed  forward  causes  the  fork  to  strike  the  head  of  the  intubation  tube. 


not  only  facilitates  its  introduction,  but  keeps  the  tube  from 
becoming  filled  with  secretion  or  portions  of  the  exudate  during 
its  passage  through  the  larynx.  Through  one  side  of  the  flange 
at  the  head  ofthe  tube  is  drilled  a  small  hole,  this  being  intended 
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for  &  silken  loop,  by  which  the  tube  can  be  rapidly  extnicted  if 
necessary.  The  intubator  (Fig,  82)  is  screwed  into  the  obturator, 
and  when  the  tube  has  been  properly  placed  in  the  larjTix  a  slid- 
ing fork  releases  it.     A  mouth-gag  {Fig.  83)  is  another  impor- 
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tant  part  of  the  outfit,  and,  finally,  there  is  an  extubator  {Fig. 
84),  by  which  the  removal  of  the  tube  is  accomplished.  The 
jaws  seen  at  the  extremity  are  introduced  within  the  lumen  nf  the 
tube  closed,  and  are  then  opened  by  pressure  upon  the  lever,  B. 
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Sufficient  purchase  is  thus  given  to  easily  lift  the  tube  from  the 
larynx. 

His  first  few  attempts  at  intubation  are  apt  to  bother  more  or 
less  the  most  expert  laryngologist ;  but  the  difficulties  connected 
with  the  operation  are  so  quickly  overcome  that  after  a  few  repe- 
titions even  the  general  practitioner  can  perform  it  very  creditably. 
It  is  quite  a  simple  matter  when  the  patient  is  a  quiet  adult  with 
a  chronic  stenosis  of  some  kind  ;  but  when  the  patient  is  a  child 
with  a  short,  thick  neck,  struggling  for  breath,  deeply  cyanosed, 
and  with  the  fauces  filled  with  a  thick  exudate  and  a  mass  of 
viscid  secretion,  it  is  different.  If,  however,  the  operator  is 
careful  to  have  everything  well  arranged  before  he  begins  his 
work,  and  if  he  remains  cool  and  collected  throughout  the  opera- 
tion, he  will  find  that  there  are  no  obstacles  that  a  little  patience 
will  not  enable  him  to  surmount. 

In  acute  cases  the  indications  for  intubation  are  a  severe  and 
steadily  increasing  dyspnoea,  exhaustion,  and  cyanosis,  and  evident 
retraction  of  the  chest  walls,  particularly  above  and  below  the 
clavicles,  during  inspiration.  To  ensure  perfect  quiet  on  the  part 
of  the  child  it  is  snugly  wrapped  from  its  shoulders  to  below  its 
feet  in  a  folded  sheet.  The  arms  are  pinioned  close  to  the  body, 
so  that  they  cannot  possibly  escape  and  interrupt  the  later  pro- 
ceedings. An  assistant,  seated,  holds  the  little  patient  in  an 
almost  erect  position,  with  its  legs  grasped  between  his  kneies  and 
its  head  resting  on  his  left  shoulder.  The  gag  is  introduced 
closed  between  the  jaws  on  the  left  side  of  the  mouth  and  then 
opened  as  widely  as  possible.  A  second  assistant,  standing 
behind  the  first,  holds  this  gag  and  steadies  the  child's  head. 
During  the  preparation  of  the  child  the  operator  has  selected  a 
tube  of  appropriate  size,  threaded  it  with  a  piece  of  suture  silk, 
about  a  yard  in  length,  and  tied  together  the  ends,  and  then 
replaced  it  upon  the  obturator  that  has  been  attached  to  the 
intubator.  The  little  finger  of  the  right  hand,  which  holds  the 
intubator,  is  hooked  within  the  silken  loop,  and  then  the  left  fore- 
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finger  enters  the  mouth,  is  passed  back  of  the  epiglottis,  and  pro- 
ceeds downward  and  a  little  forward  until  its  tip  rests  upon  the 
eminences  of  the  arytenoid  cartilages.  If  these  are  not  quickly 
found  the  finger  had  better  be  withdrawn,  the  child  permitted  a 
breath  or  two,  and  then  re-introduced.  When  the  finger-tip  has 
finally  located  the  arytenoids  the  handle  of  the  intubator  is  held 
well  down  upon  the  patient's  chest,  while  the  tube  points  straight 
back  into  the  mouth,  exactly  in  the  middle  line.  Tliis  line  is 
strictly  adhered  to  as  the  handle  is  raised  and  the  tip  of  the  tube 
passes  backward  and  downward  and  is  guided  by  the  left  finger 
into  the  glottic  opening.  Any  deviation  from  this  line  is  apt  to 
send  the  tube  to  one  or  the  other  side  of  the  laryngeal  aperture 
and  deposit  it  in  the  oesophagus.  If,  however,  we  have  succeeded 
in  entering  the  glottis,  the  finger-tip  is  transferred  to  the  head  of 
the  tube,  and  as  this  is  detached  by  the  sliding  fork  of  the 
intubator  it  is  gently  pushed  downward  until  it  is  safely  within 
the  larynx,  and  is  held  there  while  the  obturator  is  quickly  with- 
drawn. The  gag  is  removed  and  the  loop  of  silk  allowed  to  hang 
from  the  comer  of  the  mouth  (or  several  minutes,  until  we  are 
assured  by  the  cough  and  the  improved  respiration  that  the  tube 
is  in  proper  position.  The  knotted  ends  of  the  loop  may  now  be 
<5ut,  and  the  finger,  being  once  more  carried  to  the  head  of  the 
tube,  holds  it  in  place  while  the  thread  is  withdrawn. 

After  a  few  deep,  hungry  inspirations  the  child's  lids  close, 
4ind  he  passes  into  a  peaceful,  life-giving  slumber  that  should  be 
filled  with  grateful  dreams  of  O'Dwyer.  As  long  as  the  tube 
remains  in  the.  larynx  the  feeding  of  the  child  may  be  a  matter 
of  some  difficulty.  Liquids  are  apt  to  enter  the  tube,  and  on 
reaching  the  trachea  to  excite  violent  coughing.  This  may  be 
largely  prevented  by  turning  the  child  upon  its  face  and  so  sup- 
porting it  that  the  head  is  much  lower  than  the  rest  of  the  body. 
In  this  position  semisolids  or  even  liquids  may  often  be  given 
without  any  invasion  of  the  trachea.  If  this  should  be  ineffec- 
tive, however,  we  may  maintain  nutrition  by  means  of  a  small 
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rubber  catheter  passed  down  into  the  stomach  through  the  nose. 
In  the  event  of  this  also  being  inexpedient  or  unsuccessful  we 
must  have  recourse  to  the  rectum. 

The  length  of  time  that  the  tube  shall  remain  in  the  larynx  is 
governed  altogether  by  circumstances.  No  arbitrary  rule  can  be 
given  for  the  settlement  of  this  question.  Very  often,  indeed,  it 
is  settled  for  us  by  the  spontaneous  expulsion  of  the  tube  at  the 
end  of  three  or  four  days.  This  is  occasioned  by  the  exfoliation 
of  the  membrane  or  the  reduction  of  the  swelling  that  have 
co-operated  to  prevent  the  escape  of  the  tube.  The  average 
duration  of  its  retention  in  cases  that  terminate  favorably  is 
probably  four  or  five  days.  At  the  end  of  this  time,  if  the 
child's  condition  offers  no  contraindication,  we  may  remove  the 
tube  and  observe  for  an  hour  or  more  the  course  of  events.  If 
the  swelling  and  dyspnoea  return  there  will  of  course  be  no  delay 
in  the  reintroduction  of  the  tube. 

The  method  of  its  removal  is  practically  identical  with  that  of 
its  introduction.  The  tip  of  the  forefinger  is  carried  to  the  head 
of  the  tube  and  the  beak  of  the  extubator  guided  by  it  into  the 
mouth  of  its  canal.  Pressure  upon  the  lever  will  then  open  the 
blades  and  render  its  extraction  perfectly  simple. 


CHAPTEK   XIV. 

THE  EAR 

ANATOMY  AND  PHYSIOLOGY. 

It  is  not  proposed  to  give  in  this  section  a  description  of  the 
anatomy  of  the  ear  that  will  do  more  than  approach  complete- 
ness. The  more  delicate  anatomical  features  of  the  middle  and 
internal  portions  of  the  ear  should  be  obtained  from  those  vol- 
umes that  are  devoted  exclusively  to  the  study  of  this  organ.  I 
shall  introduce  here  only  so  much  anatomy  as  will  be  essential  to 
a  clear  comprehension  of  the  symptoms  and  pathology  of  the  dis- 
eases that  are  to  be  considered.  Nothing  will  so  smooth  the 
pathway  of  the  student  of  aural  disorders  as  an  intimate  famili- 
arity with  the  anatomy  of  the  organ.  A  knowledge  of  the  rela- 
tion of  its  different  portions  to  one  another,  to  the  cranial  cavity, 
and  to  the  neighboring  vessels  and  nerves  will  often  give  valuable 
pathological  and  tlierapeutical  significance  to  symptoms  that 
might  otherwise  be  quite  thrown  away  upon  us.  It  has  long 
since  become  an  established  custom  to  describe  the  organ  of 
hearing  as  consisting  of  three  portions — the  exteimal,  middle^  and 
internal.  This  division  may  not  be  accurate  from  a  develop- 
mental point  of  view,  but  it  has  practical  advantages  that  quite 
suffice  to  justify  it. 

External  Portion  of  the  Ear. 

The  Pinna  or  Auricle.  This  is  the  most  external  portion  of 
the  ear,  and  is  attached  to  the  side  of  the  skull  in  the  fossa 
between  the  mastoid  process  and  the  ramus  of  the  jaw.  It  has 
an  anterior  and  a  posterior  surface,  and  the  former  presents  a 
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scries  of  ridges  with   intervening  depressions  to  which  tliere  are 
corresponding  i^rcgularilies  on  tlie  posterior  surface. 

The  more  prominent  features  of  the  anterior  surface  arc  the 
crista  Itelicla,  whicli  nins  horizontally  forward  just  above  the  open- 
ing of  the  external  auditory  canal,  and  terminates  in  front  by 
passing  upivard  into  the  curved  outer  horder  of  the  pinna  called 
the  helix.  In  front  of  this  scroH-Uke  border  is  another  elevation 
running  parallel  with  it  for  sonic  little  distance,  and  terminating 
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above  in  two  diverging  extremities  {crura  /mcata),  and  below  in 
the  antUraffus. 

Between  the  helix  and  the  antihelix  there  is  a  depression  called 
the  scapkoi'l  fotma,  wliile  the  s(nice  between  the  crura  furcata  is 
known  t\H  the  /oisii  intercruraliv. 

The  concha  is  the  deep  cavity  embraced  by  the  antihelix.  It 
Is  the  vestibule  which  leadH  to  the  entrance  of  the  external  audi- 
tory canal.  I'rojecting  oittwanl  over  the  anterior  margin  of  this 
opening  is  the  traffw,  while  below  an<l  behind  it  is  the  anlitragus. 
The  pinna  terminates  below  in  the   lobe. 
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The  general  form  and  surface  markings  of  the  auricle  are 
derived  from  the  cartilage  which  is  the  basis  of  the  structure. 
It  is  of  the  yellow  or  reticular  variety,  and  has  an  average 
thickness  of  about  2  mm.  The  lower  extremity  of  the  pinna, 
the  lobe,  consists  of  connective  tissue  and  fat  enveloped  by  an 
integument  that  is  somewhat  thicker  than  that  covering  the 
other  portions  of  the  auricle.  There  are  a  few  sebaceous  glands 
in  the  lobe  and  in  the  fossa  intercruralis,  but  they  are  in  much 
greater  number  in  the  concha.  The  cartilage  is  covered  by 
perichondrium,  and  to  this  is  attached  several  muscles  that  have 
a  purely  anatomical  rather  than  a  practical  interest.  They  are 
the  trccgicus,  antitragicusy  helicis  minor  and  major  on  the  anterior 
surface,  and  the  fransversu^  auricula'  and  obliquua  auricula'  on  the 
posterior  surface.  They  are  all  rudimentary  in  man  and  fre- 
quently atrophy  to  such  a  degree  that  they  can  scarcely  be 
detected. 

The  muscles  which  mov^e  the  auricle  as  a  whole  are  : 

1.  The  attoUewt  auricuke,  which  takes  its  origin  from  the  tem- 
poral fascia,  and  is  inserted  into  the  posterior  surface  of  the  cartil- 
age.    This  sup[>orts  and  pulls  the  pinna  upward. 

2.  The  aJttraliens  auricidfe,  also  arising  from  the  temporal 
fascia  and  passing  to  the  crista  helices.  Its  contraction  draws 
tlie  auricle  fonvard  and  upward. 

3.  The  rdrahens  auriculw,  which  has  its  origin  in  the  mastoid 
process  and  is  attached  to  the  j)osterior  convex  surface  of  the  car- 
tilage. This  muscle  draws  the  auricle  backward,  but  the  amount 
of  movement  communicated  to  the  cartilage  l>v  these  muscles  is 
in  the  majority  of  cases  almost  imperceptible. 

External  Auditory  Canal.  This  canal  consists  of  a  cartilaginous 
and  an  osseous  portion.  Its  total  length  is  about  an  inch  and  a 
(juarter,  one-third  of  this  being  cartilaginous  and  the  remainder 
bony.  It  is  not  a  straight  tube,  its  two  portions  meeting  one 
another  at  an  obtuse  angle  which  opens  downward  and  fonvard. 
The  point  of  junction  of  its  two  portions  is,  therefore,  the  highest 
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part  of   the  canal.     This  aogalar  curvature  is  apt  to  add  very  I 
materially  to  the  diFBculties  of  examining  the  membrana  tympani. 
A  transverse   section  of   the  tube  shows  it  in  be  elliptical,  the 
louger  diameter  being  vertical. 

The  outer  or  cartilaginous  portion  of  the  canal  is  formed  by  a 
continuation  inward  of  the  auricular  cartilage.     The  tube  is  not  i 
perfect,  however,  for  at  its  inner  extremity  there  is  a  wide  gap   i 
in   the  upper  and  posterior  wall.      This  is  filled  in  by  a  fibrous 
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membrane,  which  is  really  a  portion  of  that  which  connects  the 
two  divisions  of  the  canal. 

The  cartilaginous  portion  of  the  canal  is  composcil,  at  birth,  of 
two  or  three  segments,  and  the  incomplete  union  of  these  in  later 
life  gives  rise  to  two  or  more  fissures,  ui^ually  situated  in  the 
autero-inferior  portion  of  the  canal  and  running  transverse  to  its 
long  axis.  These  are  known  as  the  incwurfc  Sanlorini,  and  are 
filled  in  with  fibrous  tissue.     Their  importanoe  is  derived  from 


THE  EAR. 


the  fact  tliat  they  ^ve  the  canal  more  or  lees  flexibility,  which 
permits  of  ite  being  atratghteiied,  and  also  that  tliey  facilitate  the 
exteiuiion  of  inflammation  either  from  within  the  canal  outward, 
or  vice  rersa. 

Osseous  Portion.  This  portion  of  the  canal  is  devt'Iopwl  from 
wliat  in  the  child  Ls  known  as  the  annual's  tympanieus  or 
tympanic  ring.  This  ring  is  attached  to  the  squamous  and  petro- 
mastoid  portions  of  the  temporal  bone.  It  is  incomplete  above, 
but  its  extremities  reach  upward  to  the  outer  plate  of  the  hori- 
zontal portion  of  the  squama,  and  it  is  through  the  union  and  sub- 
sequent development  of  these  structures  that  we  have  formed 
the  osseous  part  of  the  external  auditory  canal  It  comprises 
aiiout  two-thirds  of  the  entire  length  of  the  canal,  and  its  usual 
length  is  about  three-quarters  of  an  inch.  Not  infrequently  in 
the  adult  bone  we  find  fissures  in  the  upper  and  posterior  walls 
of  this  bony  canal.  These  being  filled  in  with  connective  tissue, 
it  is  easily  conceivable  how  inflammation  in  their  vicinity  can  be 
transmitted  to  the  periosteum  and  bone,  and  lead  perhaps  to 
caries  of  the  canal  walls. 

The  canal  is  lined  throughout  by  a  prolongation  inward  of  the 
integument  covering  the  auricle.  In  the  cartilaginous  portion  of 
the  canal  it  resembles  ordinary  skin,  but  in  tlie  osseous  portion  it 
becomes  much  thinner  and  so  altered  in  color  that  it  is  difficult  to 
distinguish  it  from  mucous  membrane.  With  the  exception  of 
the  color,  however,  it  retains  all  the  characterbtics  of  the  akin, 
and  we  will  find  that  the  diseases  aSecting  it  are  those  of  the  skin 
and  not  those  of  the  mucous  nieiubranes.  A  firm  subcutaneous 
tissue  lies  between  this  integumentary  lining  and  the  perichon- 
drium and  periosteum,  which  are  foiuid  re8i)ectively  in  the  outer 
and  inner  portions  of  the  canal. 

The  cutis  within  the  canal  presents  a  more  or  less  abundant 
growth  of  hair,  principally  in  the  cartilaginous  portion,  and  in 
connection  with  these  hairs  there  is  a  proportionate  number  of 
sebaceous   glands.      The  ceruminous  glands   begin    immediately 
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withm  the  orifice  of  the  canal  and  exteiiil  almost  to  the  oircumfer- 
enoe  of  the  membraoa  tympani.  They  are  in  greatest  number  at 
the  point  uf  junction  of  the  two  portionjj  of  the  canal,  anil  their 
total  number  has  been  variously  estimated  at  from  one  thousand 
to  two  thousand.  The  cerumen  secreted  by  these  glands  is,  when 
in  fresh  condition,  nearly  Huid  and  of  a  bright  yellow  color. 
After  exposure  to  the  air  for  a  time  the  ci>Ior  darkens  connider- 
ablv  and  the  consistence  becomes  finiicr. 


□rg&D  of  he>ilng  irtghl  side).    (Obav.) 


The  arteries  supplying  the  pinna  and  the  outer  portion  of  the 
external  meatus  come  from  the  temporal  and  the  internal  maxil- 
lary arteries.  Three  or  four  branches  spring  from  the  temporal 
and  supply  the  helix,  the  lobe,  the  tragus,  and  concha.  Smaller 
branches  pass  inward  along  the  floor  of  the  canal  and  terminate 
in  the  cartilaginous  portion.  The  posterior  surface  of  the  pinna 
is  supplied  by  branches  from  the  posterior  auricular  artery.  Some 
of  the  smaller  twigs  perforate  the  cartilage  and  anastomoBe  with 
the  vessels  on  the  anterinr  surface. 
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The  principal  artery  of  the  canal  is  the  deep  auricular  artery, 
a  branch  of  the  internal  maxillary.  It  perforates  the  anterior 
wall  of  the  canal,  supplies  both  its  osseous  and  cai*tilaginous  por- 
tions, and  terminates  in  a  comparatively  large  branch  upon  the 
membrana  tympani. 

The  vessels  distributed  upon  the  drum-membrane  come  from 
two  sources.  The  deep  auricular  artery  just  mentioned  is  one, 
the  tympanic  artery  the  other.  The  latter  is  a  branch  of  the 
stylomastoid  artery.  It  receives  several  small  branches  from  the 
deep  auricular,  makes  its  way  into  the  tympanic  cavity  through 
the  Glaserian  fissure,  and  forms  a  fine  vascular  network  in  the 
mucous  layer  of  the  membrana.  The  terminal  branch  of  the  deep 
auricular  ramifies  in  the  external  or  cutaneous  layer  of  the  mem- 
brana. There  is  no  anastomotic  communication  between  these 
two  sets  of  vessels  except  at  the  circumference  of  the  membrane. 
The  median  layer  of  the  membrane — the  membrana  propria — is 
non-vascular. 

The  external  layer  has  much  the  richer  vascular  supply.  A 
large  vessel  descends  from  the  upper  margin  of  the  membrane  and 
passes  down  in  close  proximity  to  the  handle  of  the  malleus 
toward  the  centre.  In  its  course  it  gives  off  a  number  of  radia- 
ting branches,  and  finally  breaks  up  into  a  plexus  about  the 
tip  of  the  manubrium.  The  vessels  of  the  internal  or  mucous 
layer  are  much  finer,  and  they  form  a  very  delicate  capillary 
network. 

The  venous  drainage  of  the  two  surfaces  of  the  auricle  is  accom- 
plished through  the  several  auricular  veins  which  empty  into  the 
temporal  vein  and  ultimately  into  the  external  jugular. 

The  lymph  vessels  of  the  external  portion  of  the  ear  are  traced 
into  the  subauricular  glands,  which  are  found  near  the  mastoid 
process,  and  some  of  them  also  empty  into  the  superficial  facial 
glands  which  are  in  proximity  to  the  parotid. 

The  nerve-supply  of  the  external  portion  of  the  ear  is  derived 
from 
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1.  The  cervical  plexus^  through  the  auricularis  magnus,  which 
ramifies  in  the  skin  in  the  anterior  surface  of  the  auricle. 

2.  The  facial,  which  supplies  by  means  of  the  deep  posterior 
auricular  nerve  the  posterior  surface  of  the  auricle. 

3.  The  vagus,  supplying  the  lower  part  of  the  anterior  sur&ce 
of  the  pinna  and  the  cartilaginous  portion  of  the  external  auditory 
canal. 

4.  The  trigeminus,  its  third  division  giving  off  the  auriculo- 
temporal nerve.  Two  branches  come  from  this,  one  of  which  is 
distributed  in  the  integument  lining  the  cartilaginous  portion  of 
the  auditory  canal,  while  the  other  not  only  supplies  the  canal, 
but  sends  branches  to  the  tympanic  membrane. 

Middle  Portion  of  the  Ear. 

This  consists  of  the  tympanic  cavity,  the  Eustachian  tube,  the 
ossicles,  and  the  mastoid  cells. 

The  shape  of  the  tympanum  is  conspicuous  for  its  irregularity. 
It  has  been  compared  to  a  hollow  cube,  the  walls  of  which  are  of 
unequal  size  and  very  different  in  shape.  The  description  of  the 
cavity  is  much  facilitated  by  ascribing  to  it  a  roof  and  floor,  and 
external,  internal,  anterior,  and  posterior  walls. 

The  greater  portion  of  the  roof  is  formed  by  the  tegmen 
tympani.  It  is  arched  somewhat,  with  its  concavity  &u)ing 
downward,  and  is  completed  by  the  horizontal  part  of  the  squama. 

The  floor  is  chiefly  composed  of  the  fundus  tympani^  a  lamella 
of  bone  which  projects  from  the  lateral  inferior  surface  of  the 
petrous  bone.  The  anterior  portion  of  it  assists  in  forming  the 
posterior  wall  of  the  carotid  canal.  Its  upper  surface,  the  floor 
of  the  tympanum,  is  very  irregular,  and  is  traversed  by  a  number 
of  thin,  vertical,  bony  plates  that  give  it  a  cellular  appearance. 

The  anterior  wall  is  notable  for  the  entrance,  at  its  upper  part, 
of  the  Eustachian  tube. 

The  posterior  wall  is  mainly  composed  of  the  sheath  of  bone 
enveloping  the  Fallopian  canal,  and  enclosing,  also,  the  stapedius 
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ruuscle.     In  its  upper  portion  is  the  0|>eniu(;  which  Icad^  In  the 
mas  to  id  cells  {antrum  maatoideum). 

The  outer  wall  is  made  up  entirely  of  the  membrana  tympani 
and  the  osseous  frame — the  annuiua  tympanlcus — upon  which  it 
is  stretched.  This  membrane  is  slightly  elliptical,  its  longer, 
vertical  diameter  being  from  9  to  10  mm.,  its  shorter,  transverse, 
from  8  to  9  mm.  Its  uttachnient  to  the  tympanic  ring  is  in  a 
groove  {sulcus  tymjninii-tia),  but  this  groove  ends  at  the  junction 
of  the  ring  with  the  horizontal  portion  of  the  squama.  Through- 
out childhood  the  tympanic  membrane  is  not  far  from  being  hori- 
zontal, but  with  the  further  development  of  the  temporal  bone  it 


gradually  becwmefl  more  vertical.  Even  at  the  completion  of 
development,  however,  the  vertical  diameter  always  forms  an 
obtuse  angle  with  the  roof  and  the  posterior  wall  of  the  ranal 
and  an  acute  angle  with  its  floor  and  anterior  wall. 

The  outer  surface  of  the  membrane  is  concave,  the  point  of 
greatest  concavity  bcmg  at  about  the  centre  of  the  membrane 
(»'.  c,  at  the  lower  extremity  of  the  handle  of  the  malleus).  This 
point  is  termed  the  JKzue/  or  umbo.  The  upper  extremity  of  the 
liandle  of  the  malleus — the  short  process — projects  further  out- 
ward than  the  lower  extremity,  and  henoe  the  membrane  is  more 
prominent  at  this  point  than  lower.  As  a  consequence  of  this 
two  folils  are  found  in  the  drumhead — one  in  front  of  and  the 
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other  behind  the  short  process,  the  latter  being  the  more  promi- 
nent. "  Pearl  gray  "  is  the  term  most  frequently  used  in  describ- 
ing the  color  of  the  normal  membrana  tympani,  but  it  should  be 
remembered  that  tins  is  susceptible  of  considerable  variation,  and 
that  various  qualifying  tints  may  be  given  to  it  by  the  neigh- 
boring structures. 

In  studying  the  structure  of  the  membrane  we  recognize  three 
distinct  layers :  (1)  An  external,  integumentary  layer ;  (2)  a 
middle,  fibrous  layer ;  (3)  an  internal,  mucous  layer.  Of  these 
the  first  and  third  are  merely  continuations  of  the  linings  of  the 
external  auditory  canal  and  the  middle  ear.     Thev  add  very  little 
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strength  to  the  membrane,  and  are  principally  of  value  as  suj)- 
porting  structures  for  the  bloodvessels  and  nerves. 

The  middle  or  fibrous  laver  of  the  membrane  is  of  much  firmer 
material  than  the  two  between  which  it  is  placed.  Histologically, 
it  is  found  to  consist  of  two  strata  :  (1)  The  external  or  radiating- 
fibre  layer  ;  (2j  the  internal  or  circular  fibre  layer.  The  fibres  of 
the  external  layer  are  so  arranged  as  to  radiate  from  the  centre  to 
the  circumference,  and  it  is,  therefore,  called  the  radial  layer. 
Above  the  short  process  of  the  malleus  a  small,  triangular  portion 
of  the  membrane  is  found  in  which  these  radiating  fibres  are 
entirely  wanting.  The  general  arrangement  of  the  fibres  in  the 
internal  layer  is  circular,  and  this  gives  it  the  name  of  tlie  cir- 
cular layer.  They  are  not  evenly  distributed,  being  more 
numerous  in  certain  areas  than  in  others,  and  they  are  particularly 
scanty  in  that  same  triangular  section  from  which  the  radiating 
fibres  are  absent. 

On  attempting  to  se))arate  the  tym]mnic  membrane  from  the 
handle  of  the  malleus  it  will  be  found  that  the  lower  two-thirds 
of  the  bone  are  firmly  embedded  in  the  membrane  and  are 
detached  with  some  difficulty.  Nearer  the  circumference,  how- 
ever,  in  the  vicinity  of  the  short  process,  the  attachment  is  much 
looser,  and  the  two  structures  can  be  disengaged  quite  readily. 
The  absence  from  this  region  also  of  the  fibres   of  the  middle 
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layer  emphasize  its  thinness  and  looseness,  and  hence  it  was 
named  by  Odo  Shrapnell  the  membrana  flacdda.  Its  extent 
varies  somewhat,  and  in  it  is  found  the  so-called  foramen  RwinL 
This  consists  of  one  or  two  small  perforations  in  the  membrane 
situated  either  above  the  short  process  or  in  front  of  or  behind  it. 
Opinion  is  still  divided  as  to  whether  these  openings  are  anatomi- 
cally normal  or  whether  they  are  the  result  of  middle-ear  inflam- 
mation. 

The  inner  wall  of  the  tympanum  bears  a  considerable  number 
of  important  and  interesting  features.  Passing  from  above  down- 
ward we  observe  first  a  bony  projection  running  antero-poste- 
riorly  which  denotes  the  position  of  the  Fallopian  canal.  Below 
this  ridge  is  the  fenestra  ovalin,  which  contains  the  foot-plate  of 
the  stapes.  It  measures  3  mm.  in  length  and  1.5  mm.  in  breadth, 
and  its  long  axis  is  directed  downward  and  backward.  It  leads 
into  the  vestibule  of  the  labyrinth.  Behind  this  oval  opening  is 
found  a  small  bony  projection,  the  eminenila  pyramidalis.  The 
apex  of  this,  directed  forward,  contains  an  opening  which  leads 
to  a  downward  curving  canal,  8  to  10  mm.  long.  This  canal  is 
for  the  lodgement  of  the  miuicnliis  sfapedhis,  the  tendon  of  which 
emerges  through  the  opening  in  the  apex  of  the  eminent ia 
])yramidalis,  and  is  attached  to  the  adjacent  head  of  the  stapes. 

Below  the  fenestra  oval  is  lies  the  promontory  y  a  bony  projection 
which  marks  the  location  of  the  cochlear  canals,  and  which  occu- 
pies much  the  greater  portion  of  the  inner  wall  of  the  tympanum. 

At  the  lower  and  posterior  border  of  the  promontory  is  found 
the  depression  at  the  bottom  of  which  is  the  foramen  rotundum. 

The  Eustachian  Tube.  This  is  the  channel  of  communication 
between  the  nasopharynx  and  the  cavity  of  the  tympanum.  Its 
structure  bears  a  close  analogy  to  that  of  the  external  auditory 
canal.  It  is  an  angular  tube,  like  the  latter,  and  is  made  up  of 
an  osseous  and  a  cartilaginous  portion.  It  is  at  the  junction  of 
these  two  portions  that  the  angle  occurs.  Its  two  openings  are 
known  respectively  as  the  tympanic  and  the  pharyngeal  orifice. 
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and  their  relative  position  is  such  that  the  former  is  situated 
somewhat  above  and  posterior  to  the  latter.  The  bony  part  of  the 
tube  passes  from  the  upper  part  of  the  anterior  wall  of  the  tympa- 
num forward  and  downward.  Its  lumen  is  somewhat  triangular 
and  becomes  narrower  as  it  proceeds^  until  it  is  most  contracted 
at  its  point  of  junction  with  the  cartilaginous  portion.  This  latter 
part  of  the  canal  is  not  formed  of  a  complete  tube  of  cartilage^  but 
two  plates — a  median  and  a  lateral — which  by  their  union  form 
a  scroll-like  structure.  The  median  is  much  broader  than  the 
lateral^  and,  being  attached  to  the  base  of  the  skull,  is  fixed,  while 
the  lateral  plate  is  movable.  This  tubal  cartilage  expands  as  it 
approaches  the  pharynx,  and  is  widest  at  its  opening  into  this 
space.  The  membranous  part  of  the  tube  is  that  which  fills  in 
the  defect  in  the  cartilaginous  wall.  This  is  in  the  anterior  and 
lower  part.  The  palatal  muscles  arise  in  part  from  this  mem« 
branous  portion  of  the  tube.  The  mucous  membrane  lining  the 
Eustachian  tube  is  a  continuation  of  that  lining  the  nasopharynx. 
As  it  approaches  the  tympanic  cavity  it  becomes  much  thinner, 
its  glands  fewer,  and  its  submucous  tissue  less  abundant.  Its 
general  structure  is  identical  with  that  which  lines  the  naso- 
pharynx, its  epithelium  being  of  the  ciliated,  cylindrical  variety. 
Several  longitudinal  folds  traverse  the  membranous  portion  of  the 
tube,  and  these  permit  of  its  easy  dilatation.  Its  glands  are 
abundant  at  the  pharyngeal  orifice,  but  are  in  greatest  number 
about  its  middle  portion.  They  are  acinous.  The  movement  of 
the  cilia  is  directed  from  the  tympanic  to  the  pharyngeal  orifice. 
At  the  lower  opening  of  the  tube  its  lumen  appears  as  a  narrow 
fissure,  the  opposing  surfaces  of  the  mucous  membrane  being  in 
contact  or  very  slightly  separated.  The  Eustachian  tube  of  the 
child  differs  in  several  respects  from  that  of  the  adult.  It  is 
wider  in  its  entirety,  the  osseous  portion  is  relatively  much 
shorter  than  in  the  adult,  the  angular  curvature  is  less,  and, 
therefore,  the  tube  is  more  nearly  horizontal.  It  is  to  be 
observed,  also,  that  the  pharyngeal  orifice  is  less  gaping  than  in 
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the  adult,  aud  that  its  projection  from  the  lateral  wall  of  the 
pharynx  is  leaa  marked.  Finally,  in  the  child  the  membranous 
portion  of  the  tube  is  relatively  greatly  in  excess  of  the  cartilag- 
inous, and,  in  consequence,  the  tube  can  be  much  more  easily 
expanded.  Although  the  question  as  to  whether  it  is  normal  for 
the  tube,  when  in  repose,  to  be  closed  or  open  is  stil!  occasionally 
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discussed,  the  prepoiiderauce  of  reasoning  seems  to  be  in  favor  of 
the  belief  that  it  is  closed.  A  question  of  much  greater  practical 
importance  is  as  to  the  firmness  of  this  closure  with  reference  to 
the  amount  of  force  that  must  be  employed  for  the  artificial  infla- 
tion of  the  tympauum.     There  can  be  no  such  thing  as  a  standard 
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for  comparisoQ  in  this  matter.  Individual  variations  within  the 
limits  of  perfectly  normal  audition  are  too  wide  to  permit  of  it. 

The  muscles  that  effect  the  opening  of  the  tube  during  the  act 
of  swallowing  are  the  tensor  pcdaii  and  the  levator  palati.  The 
tensor  palati  has  its  origin  from  the  under  surface  of  the  sphenoid 
process,  the  membranous  wall  of  the  cartilaginous  portion  of  the 
tube,  and  from  the  lower  extremity  of  the  tubal  cartilage  itself. 
It  passes  downward  and  around  the  hanmlar  process  of  the  ptery- 
goid plate,  and  then  spreads  itself^  fan-like,  through  the  sub- 
stance of  the  fibrous  portion  of  the  palate.  The  firm  attachment 
of  its  tendon  to  the  hamular  process  enables  the  muscle  to  exert  a 
much  greater  action  upon  the  Eustachian  tube  when  it  contracts 
than  upon  the  soft  palate.  The  effect  of  its  contraction  upon  the 
tube  is  to  draw  the  membranous  wall,  including  the  hook  of  the 
tubal  cartilage,  away  from  the  inner  wall,  and  so  to  permit  air  to 
enter  the  tympanum  or  secretion  to  escape  from  it.  So  exclu- 
sively does  this  muscle  act  upon  the  tube  that  it  is  widely  known 
lis  the  abductor  tub(v  muscle.  The  levator  palati  originates  upon 
the  under  surface  of  the  petrous  part  of  the  temporal  bone,  adjoin- 
ing the  carotid  canal.  As  it  passas  downward  from  •  this  point 
parallel  to  the  Eustachian  tube  it  becomes  attached  by  means  of 
a  number  of  connective-tissue  fibres  to  the  membranous  floor  of 
the  tube  as  well  as  to  the  cartilaginous  plate.  In  its  further 
course  the  muscle  becomes  flattened  and  is  inserted,  by  a  broad 
tendon,  partly  into  the  fibrous  margin  of  the  hard  palate  and 
partly  into  the  soft  palate  below  the  pharyngeal  opening  of  the 
tube.  The  contraction  of  this  muscle  increases  the  transverse 
diameter  of  the  tube  by  pulling  its  lower  wall  upward  and  back- 
ward. 

The  Ossicles.  The  maUeuH  or  hammer  :  this  bone  presents  a 
hejid  {enpUulnm)y  a  neck  (cervix),  and  a  handle  {inanuhiHum), 

The  head  is  the  highest  and  largest  of  the  three  portions,  and 
when  the  ossicle  is  in  tdta  is  quite  hidden  from  view  in  the  space 
ul»ove  the  upper  margin  of  the  membrana  tympani.     The  facet 
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for  articulation  with  the  body  of  the  lucus  is  found  upon  its 
posterior  surface.  The  neck  is  short  and  flattened,  and  its  junc- 
tion with  the  handle  makes  quite  an  obtuse  angle.  The  short 
process  seems  to  be  no  more  than  a  continuation  upward  of  the 
handle  beyond  the  neck. 


Fig.  90. 


Right  miUleus.   A.  From  in  front.    B.  From  behind,  magnified  4  diam.  (Uenle).    a,  bead  ; 
6,  short  process ,-  c,  long  process ;  cf,  manubrium ;  e,  articular  surface ;  /,  the  neck. 

The  inciis  or  anvil  bears  a  striking  resemblance  to  a  molar 
tooth.  It  has  a  body  or  crown  and  a  long  and  a  short  process. 
The  articulating  surface  on  the  body  presents  forward  to  meet 
the  head  of   the  malleus.     The  short  process  is  approximately 


Fio.  91. 
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Kfght  incu.s  magnified  4  diam.  (Hemle).  A.  Inner  surface.  B.  View  in  front.  A  a  and  Be, 
body  ;  6,  short  process ;  e,  long  process ;  d,  processus  lentlcularis :  /,  articular  surface  for  the 
head  of  the  malleus ;  c,  surfiice  which  lies  in  contact  with  wall  of  tympanic  cavity. 

horizontal,  and  its  tip  is  directed  backward  toward  the  mastoid 
antrum,  to  the  lower  angle  of  which  it  is  attached  by  a  fan- 
shaped  ligament.  The  long  process  extends  almost  perpendicu- 
larly downward  from  the  body,  forming  nearly  a  right  angle  with 
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the  short  process.  Its  tip  curves  inward  for  articulation  with  the 
head  of  the  stapes. 

The  atapes,  as  its  name  implies^  is  in  shape  very  much  like  a 
stirrup.  Its  component  parts  are  a  foot-plate^  two  crura,  and  a 
head.  The  foot-plate  is  kidney-shaped,  and  is  held  in  the  fora- 
men ovale  by  the  annular  ligament.  The  two  crura  form  an 
arch,  at  the  apex  of  which  is  the  head  of  the  stapes.  On  the 
posterior  surface  of  this  there  is  a  slightly  roughened  spot,  to 
which  is  attached  the  tendon  of  the  stapedius  muscle. 

The  articular  surfaces  of  the  malleus  and  incus  are  covered  bv 
thin  layers  of  cartilage,  and  in  the  joint  formed  by  the  two  there 
is  an  interarticular  cartilage.  The  tip  of  the  long  process  of  the 
incus  is  covered  with  cartilage,  and  articulates  with  the  head  of 


Right  stapes,  magnified  4  diam  (Hbnlb).  A,  From  within.  B.  From  in  fh)nt  C.  From 
beneath.  6,  foot-plate  or  base :  d,  capitulum ;  e,  anterior ;  a,  posterior  shaft,  or  cms  of 
stapes. 

the  stapes  by  an  almost   socket-like  joint.     Their  connection  is 
effected  by  a  fibrous  capsular  ligament. 

The  articulated  upper  extremities  of  the  malleus  and  incus  are 
situated  above  the  superior  margin  of  the  membrana  tympani,  in 
the  external  part  of  the  roof  of  the  tympanum — that  portion 
known  as  the  recenHua  tympanums.  The  ossicles  are  attached  to 
the  walls  of  the  tympanum  by  a  number  of  ligaments.  The 
suspensory  ligament  connects  the  head  of  the  malleus  with  the 
roof  of  the  cavity,  and  from  the  long  process  of  the  malleus  the 
anterior  ligament  passes  to  the  Glaserian  fissure.  The  horizontal 
process  of  the  incus  articulates  by  its  extremity,  covered  with 
cartilage,  with  a  shallow,  cartilaginous  surface  upon  the  posterior 
wall  of  the  tympanum.  The  mucous  membrane  lining  the 
tympanum  is  a  continuation  of  that  which  ascends  the  Eustachian 
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tube  from  the  nasopharynx.  It  lines  not  only  the  tympanum 
it^f  throughout,  but  envelopes  also  the  different  structures 
which  the  tympanum  contains.  It  is  an  extremely  delicate  mem- 
brane, covered  partially  by  pavement,  partially  by  ciliated  epithe- 
lium. It  passes  back  also  into  the  mastoid  process,  and  forms 
the  mucoperiosteal  lining  of  the  air  cells.  The  ■  intratympanic 
muscles  are  the  tensor  tympani  and  the  stapedius.  The  tensor 
tympuni  arises  from  ihe  cartilaginous  portion  of  llie  Eusliichian 
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tube,  from  the  adjacent  [xirtion  of  ihe  great  wing  of  the  sphenoid, 
and  from  the  bony  canal  through  which  it  passes.  Upon  reach- 
ing the  end  of  this  canal  its  tendon  curves  around  a  bony  process 
— the  ^coftawwa  cochlear  if oi-this — in  order  to  reach  the  outer  wall  of 
the  tympanum,  and  it  is  inserted  into  the  inner  and  anterior  sur- 
face of  the  handle  of  the  malleus.  It  is  well  to  remember  that  the 
tendon  passc-s  outward  almost  at  a  right  angle  from  the  body  of 
the  muscle,  crossing  from  the  inner  to  the  outer  wall  of  the  cavity. 
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The  stapedius  muscle  has  its  origin  from  the  bony  canal  that  is 
situated  just  internal  to  the  descending  portion  of  the  Fallopian 
canal^  and  it  makes  its  entrance  into  the  tympanum  through  the 
little  opening  at  the  summit  of  the  eminentia  pyramidalis.  Its 
delicate  tendon  is  inserted  into  the  head  of  the  stapes,  and  partly 
also,  it  is  asserted,  into  the  lower  extremity  of  the  descending 
process  of  the  incus.  The  contraction  of  the  muscle  raises  the 
anterior  part  of  the  foot*plate  of  the  stapes  out  of  the  oval 
window.  Politzer  has  demonstrated  that  the  tensor  tympani  is 
supplied  by  the  motor  portion  of  the  fifth  nerve,  and  that  the 
central  fibres  of  the  stapedius  muscle  are  under  the  control  of  the 
facial  nerve. 

The  arteries  supplying  the  middle  ear  include : 

1.  Small  branches  from  the  ascending  pharyngeal,  which 
supply  the  Eustachian  tube  and  reach  also  the  tympanic  mucous 
membrane. 

2.  The  stylomastoid  artery,  a  branch  of  the  posterior  auricular, 
gives  off,  in  its  passage  through  the  Fallopian  canal,  several  small 
branches  which  enter  the  tympanum.  It  also  sends  some  twigs  to 
the  mucoj)eriosteum  of  the  mastoid  cells  and  to  the  stapedius  muscle. 

3.  The  middle  meningeal,  a  branch  of  the  internal  maxillaiy, 
sends  some  branches  to  the  Fustachian  tube,  and  other  branches 
supply  the  roof  of  the  tympanum  and  the  promontory. 

4.  Some  small  branches  from  the  temporal  artery  enter  the 
cavity  of  the  tympanum  by  way  of  the  Glaserian  fissure. 

The  venous  drainage  of  the  ear  is  effected  by  veins  which 
accompany  the  arteries  and  which  empty  their  contents  into  the 
venous  plexuses  near  the  temporomaxillary  joint  into  the  veins  of 
the  phar^mx  and  also  into  the  middle  meningeal  veins. 

The  lymphatic  vessels  of  the  tympanic  cavity  terminate  in  the 
anterior  and  posterior  auricular  glands,  and  a  large  portion  of 
them  also  in  the  lymphatic  glands  of  the  pharynx. 

The  nerv^ous  supply  of  tlie  middle  ear  is  derived  from  the  fifth, 
seventh,  and  ninth  cranial  nerves  and  from  the  sympathetic     In 
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detail,  we  find  that  the  otic  ganglion  provides  for  the  Eustachian 
tube  and  the  tensor  tympani  muscle ;  the  facial  supplies  the 
stapedius  muscle  ;  and  the  glosso-pharyngeal,  through  the  branch 
from  its  petrosal  ganglion — the  tympanic  or  Jacobson's  nerve — 
supplies  the  mucous  membrane  of  the  tympanum.  The  tympanic 
plexus  is  found  upon  the  inner  wall  of  the  middle  ear,  and  is 
composed  of  the  tympanic  nerve  which  passes  through  the  floor 
of  the  tympanum  to  the  promontory,  filaments  from  the  sympa- 
thetic coming  from  the  carotid  plexus,  and  the  small  superficial 
petrosal  nerve.  This  plexus  distributes  branches  to  both  the  oval 
and  round  windows  and  to  the  lining  membrane  of  the  middle  ear 
and  Eustachian  tube. 

The  Mastoid  Process.  This  process  does  not  make  its  appear- 
ance until  about  the  end  of  the  first  year.  At  birth  it  consists  of 
only  a  small,  undeveloped  tuberosity,  and  of  cells  there  is  but 
one,  the  antrum.  Its  growth  is  marked  by  its  extension  down- 
ward, and  by  the  end  of  the  fifth  year  it  closely  resembles  that  of 
the  adult  in  the  general  arrangement  of  its  cells  and  the  relative 
thickness  of  its  walls.  It  differs  only  in  that  it  is  smaller  and  in 
the  less  density  of  its  bony  substance.  In  the  adult  this  process 
is  somewhat  conical  in  shape,  its  tip  pointing  downward  It  is 
usually  more  or  less  flattened  from  without  inward,  and  upon  its 
inner  surface  will  be  found  a  deep  groove  in  which  is  fixed  the 
posterior  belly  of  the  digastric  muscle.  The  external  surface  of 
the  mastoid  is  frequently  much  roughened,  and  it  is  a  common 
happening  for  it  to  show,  particularly  posteriorly,  the  openings  of 
a  number  of  little  channels  which  lead  into  the  cellular  portion  of 
the  structure.  It  will  be  readily  perceived  how  easy  it  is  for 
any  inflammatory  material  within  the  mastoid  to  make  its  way 
outward  through  these  canals,  and  to  make  its  way  backward 
perhaps  into  the  occipital  region  or  else  downward  into  the  cer- 
vical tissues. 

When  the  external  wall  is  very  thin  one  or  more  of  the  cells 
may  be  exposed,  and  in  such  cases  sabcataneous  emphysema 
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upon  forcible  inflation  of  the  middle  ear  is  an  occurrence  of  some 
f  n  quency . 

The  growth  of  the  mastoid  is  accompanied  by  the  development 
of  its  cellular  spaces.  Wc  know  from  the  numerous  anatomical 
investigations  that  have  been  made  that  in  respect  of  the  cellular 
structure  no  two  mastoid  processes  are  alike.  ZuckerkandPs 
examination  of  some  two  hundred  and  fifty  specimens  led  to  his 
finding  that  in  20  per  cent,  of  them  there  were  no  air  cavities, 
38.6  per  cent,  were  completely  pneumatic,  while  the  others  were 
more  or  less  diploetic.  The  variations  tliat  exist  are  extremely 
wide,  and  no  definite  or  safe  conclusion  can  be  formed  as  to  the 
character  of  any  particular  process  by  inspection,  palpation,  or 
percussion.  The  cells  are  occasionally  so  large  that  at  times  a 
single  one  will  represent  the  entire  cavity.  The  central  cells  are 
usually  the  largest,  and  communicate  with  one  another  more  or 
less  freely.  In  quite  a  number  of  instances  the  cellular  spaces 
extend  into  the  temporal  bone,  about  the  lateral  sinus  or  back- 
ward toward  the  occipital  suture,  and  accomimnying  the  develop- 
ment of  the  internally  placed  cells  there  is  a  gradual  thinning  o^' 
the  wall  of  the  bone  which  separates  them  from  the  sigmoid 
sinus.  In  the  pneumatic  type  of  mastoid  there  is  a  varying 
number  of  cells  that  communicate  not  only  with  the  antrum,  but 
with  one  another.  They  all  contain  air,  and  are  lined  by  a 
continuation  of  the  mucous  membrane  that  is  found  in  the 
tympanum,  the  epithelium  being  non-ciliated.  The  roof  of  the 
antrum  is  a  very  thin  lamina  of  bone,  serving  as  a  barrier 
between  it  and  the  dura  mater.  The  lateral  sinus  also  is  but 
thinly  separated  from  the  cells  of  the  mastoid,  its  groove  sinking 
into  the  inner  wall  of  the  process.  If  we  recall  the  downward 
passage  of  the  facial  nerve  through  the  mastoid  cells  after  it  has 
coursed  along  the  upper  portion  of  the  tympanic  wall  we  will 
realize  the  ease  with  which  it  niav  become  involved  in  inflam- 
niations  of  the  mastoid  cells  or  perhaps  injured  during  opera- 
tions upon  this  process.     Not  iiifrecjuently  pus  burrows  its  way 
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down  to  the  very  tip  of  the  mastoid,  perforates  its  thin  inner 
wall,  and  escapes  into  the  muscles  and  deep  fascia  of  the  neck. 
The  proneness  of  the  lateral  sinus  to  depart  from  its  usual  course 
should  make  us  always  cautious  while  operating  anywhere  in  its 
neighborhood. 

The  Internal  Ear. 

The  inner  ear  constitutes  the  perceptive  portion  of  the  auditory 
organ,  and  contains  the  structures  that  are  affected  by  the  sound 
waves.  It  consists  of  the  bony  and  membranous  labyrinth,  and 
includes  also  the  origin  and  trunk  of  the  auditory  nerve. 


External  view  of  a  cast  of  the  left  labyrinth.    (Henlb.) 

/.  Fenestra  cochleae,  or  rouud  window,  a.  Fenestra  vestibali,  or  oval  window,  b.  Ampulla 
of  superior  semicircular  canal,  e.  Ampulla  of  posterior  semicircular  canal,  d  Common 
shaft  of  union  of  these  two  canals,  c.  Ampulla  of  the  horizontal  semicircular  canal. 
g.  Tractus  spiralis  foraminosus. 

The  Labsrrinth.  This  is  an  osseous  cliamber  that  is  distinctly 
differentiated  by  certain  structural  peculiarities  from  the  bony 
substance  surrounding  it.  It  contains  within  it  a  membranous 
labyrinth,  and  is  divided  into  (1)  the  vcvstibule,  (2)  the  semi- 
circular canals,  and  (3)  the  cochlea.     (Fi^.  94.) 

1.  The  vedibiUe  is  placed  immediately  internal  to  the  inner 
wall  of  the  tympanum.  It  lies  between  the  cochlea  and  the 
semicircular  canals,  the  former  being  in  front  of  and  the  latter 
behind  it.  It  is  the  common  chamber  of  communiciition  of  the 
different  portions  of  the  bony  labyrinth  with  one  another.  In 
shape  it  is  oval  or  elliptical.     Upon  its  external  wall  is  found  the 
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fenestra  ovalis,  this  being  closed  by  the  foot-plate  of  the  stapes. 
The  annular  ligament  serves  to  hold  this  latter  in  position.  At 
the  anterior  part  of  the  inner  wall  is  the  recessus  hemisphenoua 
— ^a  small  depression  which  presents  a  number  of  minute  perfora- 
tions through  which  enter  the  filaments  of  the  vestibular  nerve. 
Behind  this  is  a  ridge  called  the  crista  vestibidL  Still  further 
posteriorly  is  situated  the  opening  of  the  aqtiedudus  veatibuliy 
which  gives  passage  to  a  small  vein.  It  is  believed  by  some 
investigators  that  this  canal  contains  a  tubular  prolongation  of 
the  lining  membrane  of  the  vestibule,  and  that  this  terminates  in 
a  cul-de-sac  between  the  layers  of  the  dura  mater.  Another 
opening  in  the  vestibule  is  one  which  leads  to  the  scala  vestibuli 
of  the  cochlea,  and  which,  therefore,  is  termed  the  apertura  sccUce 
vestibuli  cochlecr.  It  is  on  the  anterior  wall  of  the  vestibule 
beneath  the  recessus  hemisphericus,  while  in  the  floor  just 
beneath  the  fenestra  ovalis  there  is  a  fissure  through  which  the 
vestibule  communicates  with  the  fenestra  rotunda. 

2.  The  semicircular  canahy  three  in  number  and  each  forming 
more  than  a  half-circle,  open  into  the  posterior  part  of  the  vesti- 
bule by  four  orifices.  They  lie  in  three  planes,  almost  perpen- 
dicular to  one  another,  and  liave  been  named  the  superior,  poste- 
rior, and  inferior,  from  their  relationship  to  the  petrous  portion 
of  the  temporal.  Strictly  speaking,  however,  they  do  not  occupy 
these  relative  positions,  and  Retzius  has  better  named  them  the 
anterior,  external,  and  posterior.  The  aliterior,  or  superior,  \a 
almost  vertical,  and  lies  transversely  to  the  long  axis  of  the 
petrous  bone.  The  posterior  is  directed  backward,  is  also 
vertical,  and  lies  more  or  less  parallel  with  the  posterior  wall  of 
the  petrous  bone.  The  external,  or  inferior,  is  the  shortest  of  the 
three,  extends  in  an  outward  or  backward  direction,  and  is  nearly 
parallel  with  the  under  surface  of  the  petrous.  One  extremity  of 
each  canal  is  dilated  near  its  point  of  opening  into  the  vestibule, 
and  this  portion,  almost  twice  the  diameter  of  the  rest  of  the 
canal,  is  known  as  the  ampiclla.     The  ampullar  dilatations  of  the 
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anterior  and  external  canals  unite  and  open  by  a  common  orifice 
into  the  upper  and  anterior  portion  of  the  vestibule,  while  that  of 
the  posterior  canal  makes  its  entrance  into  the  lower  and  back 
part  of  the  vestibule.  Of  the  undilated  extremities,  the  posterior 
end  of  the  superior  canal  and  the  upper  end  of  the  posterior 
canal  unite  and  enter  the  vestibule  by  a  common  opening,  while 
the  j>osterior  end  of  the  external  canal  has  an  independent  open- 
ing. It  is  as  a  result  of  this  series  of  combinations  that  the  six 
crura  of  the  semicircular  canals  enter  the  vestibule  by  but  four 
openings.     (Fig.  95.) 


Fig.  95. 


AmpulltB 


CancUia  Reunieiu  * 

The  membranous  labyrinth.    (Bacon.) 


3.  The  OoMea.  The  canal  of  this  portion  of  the  labyrinth 
has  its  origin  at  the  anterior  inferior  part  of  the  vestibule.  It  is 
coiled  about  an  almost  horizontally  placed  axis — the  modiolris — 
making  two  and  a  half  turns,  and,  owing  to  its  gradually  dimin- 
ishing calibre,  gives  the  cochlea  a  conical  shape.  The  base  of 
this  cone  is  directed  backward  and  inward  toward  the  internal 
auditory  canal,  and  its  apex  forward  and  outward  toward  the 
tympanic  cavity.  There  are  several  minute  foramina  in  the  base 
which  give  entrance  to  the  cochlear  branch  of  the  auditory  nerve. 
On  laying  open  the  cochlear  canal  throughout  its  length  »*  '" 
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covered  that  bony  latuinie  project  toward  the  centre  of  the  tube 
fi-om  both  its  inner  and  outer  waits.  These — the  lamiwr:  spiralen 
osseir — approacli,  but  do  not  meet  one  anotfier,  the  interval 
between  them  being  bridged  by  the  lamina  spiritlcs  mem/irunacea. 
Tlie  cochlenr  canal  Is  thu^  divided  into  two  |>ad^ges,  the  one 
lying  above  the  other.  Of  these  the  superior  is  termed  the  acata 
rcstibuli,  because  it  opens  into  the  vestibule  ;  the  inferior  the 
Kcala  tympani,  because  it  is  in  communication  with  the  tympanuia 
through  the  medium  of  the  fenestra  rotunda.  The  lamina  spiralis 
ossea  terminates  ut  the  apex  of  the  cochlea  in  a  siclcle-shapetl 
process,  the  luimulus.     Between  the  convex  border  of  this  process 


and  the  cochlear  wall  is  stretched  h  membrane  wbioh  cuts  off  a 
portion  of  the  scala  vestibuli  aud  forms  the  satla  inedia  or  dudiu 
oocidearui.  Between  the  concave  bonier  of  the  hamulus  and  the 
extremity  of  the  modiolus  tliL-rc  is  an  o[)ening — the  lidicoirema — 
by  means  of  which  the  sonlie  tympani  and  vestibuli  communicate 
with  one  another.     (Fig.  96.) 

Two  canals  of  some  size  make  Iheir  way  through  the  bony  axis 
of  the  cochlea.  One — the  cannlU  centralU  modioli — ]>asses  from 
the  base  to  the  cupola,  where  it  ends,  either  in  a  single  large 
opening  or  in  a  thin  plate  of  bone  with  a  number  of  fwrforations 
in  it.  The  other  canal  in  the  atnalia  Kfiirtdln  modioli.  Ii  follows 
the  line  of  attachment  between  the  bony  lamina  and  th«  I 
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olus,  is  of  irregular  lumen^  and  is  divided  by  a  septum  into  two 
passages,  an  upper  and  a  lower.  The  walls  of  this  spiral  canal 
present  many  minute  perforations,  through  which  there  pass  into 
it  vessels  and  nerves  from  the  central  canal,  and  out  of  it  vessels 
and  nerve  fibres  which  pass  between  the  two  plates  of  the  bony* 
lamina.  The  lower  passage  of  the  spiral  canal  contains  a  swell- 
ing of  the  cochlear  nerve — the  ganglion  spirale — and  through  this 
the  ner\^e  filaments  pass  on  their  way  to  the  lamina  spiralis.  In 
the  upper  passage  is  found  a  small  vein. 

The  aqueductus  vestibuli  has  its  origin  in  front  of  the  com- 
mon opening  of  the  superior  and  posterior  semicircular  canals. 
It  passes  upward  for  some  little  distance,  and  then  turning 
downward  terminates  upon  the  posterior  surface  of  the  petrous 
bone. 

The  orifice  of  the  aqueductus  cochlese  is  found  upon  the  basilar 
surface  of  the  petrous  bone  and  leads  to  a  canal,  transmitting  a 
small  vein,  which  ends  upon  the  floor  of  the  scala  tympani. 

The  Membranous  Labsrrinth.  The  membranous  structures  of 
the  labyrinth  do  not  completely  fill  the  chambers  of  the  bony 
labyrinth,  and  in  the  interval  thus  left  between  their  walls  we 
find  a  fluid  called  the  perilymph  in  contradistinction  to  a  fluid 
found  within  the  membranous  labyrinth  which  has  been  called 
the  endolymph. 

The  membranous  structures  contained  within  the  vestibule  con- 
sist of  two  small  sacs,  the  uiriculvs  and  the  saccxdus.  The 
former  of  these  is,  in  its  anatomical  relations,  an  appendage  of 
the  membranous  semicircular  canals,  while  the  latter  bears  a 
similar  relation  to  the  membranous  contents  of  the  cochlea. 

The  tUriculus  is  placed  behind  and  somewhat  above  the  sac- 
culus.  It  is  elliptical  in  shape,  and  into  it  open  the  three  mem- 
branous canals.  It  is  attached  at  one  point  to  the  sacculus  and 
at  another  to  the  wall  of  the  bony  vestibule.  Its  structure  is 
that  of  a  fibrous  membrane  with  an  internal  lining  of  epithelium, 
and  this  latter,  at  the  point  of  attachment  to  the  bony  wall,  is 


330  DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

modified  for  the  reception  of  the  nerve  endings.  This  spot  is 
termed  the  macula  aciuitica. 

The  macula  is  a  cup-like  depression^  and  from  its  sur&ce  a 
number  of  cilia  project.  These  are  implanted  in  a  layer  of  gelat- 
inous mucoid  material^  in  which  are  also  found  a  number  of 
loosely  connected  otolith  cr>^stals.  These  consist  of  carbonate  of 
lime,  and  usually  have  a  rounded  or  elongated  form. 

The  membranous  semicircular  canals  correspond  in  number, 
position,  and  general  outline  to  the  bony  canals,  but  their  size  is 
but  one-third  that  of  the  latter.  Their  structure  is  practically 
identical  with  that  of  the  utriculus.  Each  of  the  ampullse  is 
much  larger  and  thicker  than  the  other  portion  of  its  canal,  and 
very  nearly  fills  the  bony  cavity  in  which  it  is  contained.  Into 
the  interior  of  each  one  projects  a  crest  called  the  crista  acustica. 
These  closely  resemble  in  structure  the  macula  acustica,  but  the 
cilia  are  of  greater  length  and  the  layer  of  otoliths  surmounts  the 
crest  like  a  cap.  Each  of  the  semicircular  canals  is  attached 
along  its  convex  border  to  the  contiguous  bony  wall  by  means  of 
a  dense  connective  tissue.  The  utricular  chamber  does  not 
directly  communicate  with  that  of  the  saccule  at  their  point  of 
contact,  but  only  indirectly  through  the  medium  of  a  delicate 
membranous  tube  which  connects  with  the  endolymphatic  duct  of 
the  saccule. 

The  sacculus  is  rather  oval  than  spherical  in  shape,  being  flat- 
tened a  little  from  without  inward.  At  its  lower  part,  near  the 
cochlea,  there  leaves  it  a  short  canal — the  canalis  reuniens — 
which  joins  the  ductus  cochlearis.  The  inner  wall  of  the  sac- 
culus is  closely  united  to  the  inner  wall  of  the  recessus  hemispher- 
icus,  this  union  being  effected  by  connective  tissue  and  by  the 
entrance  at  this  point  of  the  raraulus  sacculi  of  the  auditory 
nerve.  The  filaments  of  the  nerve  make  their  way  into  the  vesti- 
bule through  the  group  of  perforations  in  its  bony  wall  which 
make  up  the  lamina  cribrosay  and  they  terminate  in  the  saccule 
in   the  macula  acustica.     In  the  cochlea  the  connection  between 


the  bony  and  racmbranoiia  structures  is  so  intimate  that  they  are 
best  studied  in  association.  ReFerenco  has  already  been  made  to 
the  bony  cochlea  and  to  the  fact  tliat  its  t^piral  tube  is  partially 
divided,  longitudinally,  into  two  parallel  scalie  by  a  bony  plate — 
the  lamina  spiralis — which  projects  almost  at  a  right  angle  from 
the  Diodiohie  or  axis.  Owing  to  the  fact  that  this  lamina  does  not 
reach  all  the  way  to  the  bony  wall  of  the  cochlea  opposite  the 
modiolus,  a  space  is  left  which  is  filled  by  a  membranous  exten- 
sion from  the  free  border  of  the  bony  lamina.  This  is  the  lamina 
spiralis  membraiiacea,  and  its  attachment  to  the  outer  wall  of  the 
cochlea  is  effected  through  the  medium  of  a  cushion  of  fibrous 
tissue  called  the  Ugamentum  coch/ecr.  Although  ap[mrently  a 
simple  membrane,  this  lamina  membranacea  is  in  fact  a  canal, 
and  lias  been  named  the  ductus  membranaceue  coi:hle(r.  Not  far 
from  the  outer  edge  of  the  upper  margin  of  the  bony  lamina 
spiralis  there  arises  a  very  delicate  membrane — the  membrane  of 
Reissner — which  by  passing  outward  and  upward  to  the  upper 
edge  of  the  Itgamentum  eochlese  cuts  off  and  encloses  this  small, 
triangular  passage,  culled  the  ductus  cochleie  or  the  scala  media. 
Of  the  other  two  passages  occupying  the  spiral  tube  of  the 
cochlea  the  upper  is  called  the  scala  vestibuli,  because  of  its  com- 
munication at  its  inferior  extremity  with  the  vestibule  ;  and  the 
lower  is  known  as  the  scala  tympani,  because  it  terminates  below 
at  the  fenestra  rotunda,  the  membrane  of  which  is  the  only  struc- 
ture interposed  between  it  and  the  tympanic  cavity.  The  two 
Bcalee  join  one  another  at  the  apex  of  the  cochlea  through  the 
helicotrema.  The  membranous  labyrinth  of  the  cochlea  consists 
of  the  scala  media  or  ductus  cochlese.  This  tube,  triangular  upon 
section,  follows  the  course  of  the  lanihia  spiralis  from  its  lower  to 
its  upper  extremity,  but  is  closed  at  both  ends.  Near  its  lower 
extremity,  however,  it  is  connected  with  the  saccule  by  means  of  the 
ductus  reuniens.  An  odd  anatomical  feature  of  this  tube  in  that 
in.'iitead  of  diminishing  in  calibre  from  the  base  to  the  apex  of  tliu 
cochlea  its  capacity  increases  as  it  approach^ 
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The  floor  of  the  ductus  cochlea  is  formed  partially  by  the 
osseous^  but  principally  by  the  membranous  lamina  spiralis  (the 
membrana  bastlarlii).  Its  sloping  roof  is  the  membrane  of 
Reissner^  and  its  external  boundary  is  the  ligamentum  cochleffi. 
A  ver>'^  thin  membrane,  described  by  Corti  and  called  the  mem- 
brane  of  Corti,  or  the  meinbrana  tedoria,  extends  outward  from 
the  point  of  origin  of  Reissner's  membrane  and  the  upper  edge 
of  the  free  border  of  the  bony  lamina  spiralis  to  the  outer  wall 
of  the  cochlea.  The  organ  of  Corti  consists  of  two  rows  of  rod- 
like bodies  and  of  several  rows  of  ciliated  cells  which  rest  on  the 
membrana  basilaris  and  are  covered  by  the  membrana  tectoria. 
The  two  rows  of  rod-like  cells  are  called  the  inner  and  outer  rods 
of  Corti,  and  are  slightly  separated  from  one  another  at  their 
bases.  This  intervening  space  is  called  the  zona  arcuaia.  At 
their  apices  the  opposing  extremities  of  these  rods  meet  and 
form  a  continuous  arch,  w^hich  covers  the  zona  arcuata.  A  very 
minute  canal  is  thus  formed,  which  extends  throughout  the  whole 
length  of  the  cochlear  tul)e.  The  nerve  filaments  terminate 
chiefly  in  the  ciliated  cells. 

The  arterial  supply  of  the  labyrinth  consists  of  (1)  the  internal 
auditory,  a  branch  of  the  basilar ;  (2)  some  branches  from  the 
occipital ;  (3)  the  stylomastoid,  which  conies  from  the  i)osterior 
auricular.  At  the  bottom  of  the  internal  auditory  canal  the 
artery  of  that  name  divides  into  the  vestibular  and  cochlear 
branches.  Numerous  small  vessels  that  have  their  origin  from 
the  cochlear  branch  j)ass  through  the  canals  in  the  modiolus,  and 
are  distributed  over  the  bony  and  membranous  spiral  laminae  in 
a  capillary  network.  The  vestibular  branch  breaks  up  in  the 
same  manner  and  is  distributeil  to  the  membranous  labyrinth. 
The  veins  which  drain  the  vestil)ule,  the  semicircular  canals,  and 
the  cochlea  terminate  in  the  superior  petrosal  sinus. 

The  au<litorv  nerve  is  tiie  eiglith  cranial,  which  was  formerly 
descrilKMl  as  the  ])orti()  mollis  of  the  seventh.  It  is  not  nearly  so 
dense  and  resistant  to  pressure  as  is  the  portio  dura,  and  therefore 
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it  is  much  more  liable  to  injury  from  pressure  than  is  the  latter. 
Its  superficial  origin  is  at  the  lower  border  of  the  pons,  in  a 
groove  between  the  olivary  and  restiform  bodies.  There  are  two 
deep  origins,  both  within  the  medulla.  The  fibres  of  the  first 
root  come  from  a  ganglionic  nucleus  in  the  floor  of  the  fourth 
ventricle.  The  second  root  springs  from  a  special  large-celled 
ganglionic  nucleus  in  the  crus  cerebelli,  and  as  it  leaves  the 
medulla  it  develops  a  small  ganglion  resembling  those  of  the 
posterior  roots  of  the  spinal  nerves.  Both  roots  quickly  unite 
and*form  a  common  trunk  which  enters  the  internal  meatus  and 
there  again  divides  into  the  vestibular  and  cochlear  branches. 
The  first  of  these  bears  a  small  ganglion — intumescentia  gangli- 
forrriM  Sccwpre — and  sends  branches  to  the  ampullae  and  to  the 
utriculus  and  the  sacculus.  The  cochlear  branch  is  much  the 
larger  of  the  two,  and  after  sending  a  slender  branch  to  the 
septum  membranaceum,  between  the  utriculus  and  the  sacculus, 
and  to  the  macula  cribrosa,  it  appears  upon  the  first  turn  of  the 
lamina  spiralis,  and  supplies  this  structure  from  this  point  to  its 
termination  at  the  apex  of  the  cochlea. 

It  has  been  shown  that  a  number  of  the  fibres  of  the  auditory 
nerve  spring  from  a  group  of  motor  cells  in  the  bulb,  and,  more- 
over, that  these  fibres  are  to  be  traced  into  the  inferior  cerebellar 
peduncles.  The  belief  is  justified,  therefore,  that  in  addition  to 
the  sensory  fibres  of  the  auditory  nerve  there  are  others  that 
have  a  motor  function,  and  that  these  latter,  being  distributed  to 
the  ampullae  as  well  as  to  the  cerebellum,  may  serve  to  expldin 
the  reflex  phenomena  of  disturbed  equilibrium  accompanying  irri- 
tation within  the  ampullae  and  semicircular  canals. 

Physioixx>y.  The  functional  value  of  the  auricle  as  a  collec- 
tive appendage  with  reference  to  the  sound  waves  is  probably  not 
very  great ;  but,  nevertheless,  it  doubtless  has  some  influence  in 
directing  them  toward  the  meatus.  The  external  canal  conveys 
them  to  the  tympanic  membrane,  which  records  and  transmits 
them  to  the  chain  of  ossicles  with  which  it  is  in  such  intimate 
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relationship.  This  sensitively  mobile  mechanism  carries  the 
wave  impressions  to  the  fluid  of  the  internal  ear  through  the 
medium  of  the  foot-plate  of  the  stapes. 

The  membrani  tympani  and  the  chain  of  ossicles  derive  their 
functional  importance  from  the  fact  that  sound  waves  passing 
directly  from  a  gaseous  (the  air)  to  a  fluid  medium  (the  peri- 
lymph) are  greatly  reduced  in  energy.  The  intervening  dram- 
membrane  and  ossicular  chain  are,  however,  much  more  respon- 
sive to  the  waves,  and  through  these  the  vibrations  are  transferred 
to  the  inner  ear  fluid  without  any  appreciable  loss.  Their  firrther 
progress  toward  the  terminations  of  the  auditory  nerve  in  the 
organ  of  Corti  is  through  the  fluid  of  the  anterior  labyrinth. 
These  nerve-endings  are  thrown  into  movement,  and  the  result- 
ing sensations  are  conveyed  along  the  nerve  trunk  to  its  centre 
in  the  brain.  It  is  probably  the  function  of  the  cochlea  to 
record  the  pitch  of  sounds,  each  delicate  shade  of  variation  affect- 
ing its  own  minute  portion  of  the  spiral  distribution  of  the  nerve. 

It  is  scarcely  likely  that  the  secondarj'^  tympanic  membrane — 
that  of  the  fenestra  rotunda — has  any  direct  auditory  function. 
It  seems  more  probable  that  by  virtue  of  its  elasticity  it  pro- 
vides a  mechanical  means  of  protecting  the  delicate  structures 
contained  within  the  bony  labyrinth  from  any  abnormal  pressure 
to  which  they  may  be  subjected  by  extraordinary  movements  of 
the  stapes. 

It  seems  reasonable  to  suppose  that  the  saccule,  being  the 
only  portion  of  the  labyrinth  to  be  found  in  invertebrates,  is 
intended  to  appreciate  merely  the  intensity  of  sounds. 

It  was  formerly  believed  that  the  semicircular  canals  consti- 
tuted  the  means  by  which  we  were  enabled  to  recognize  the  direc- 
tion from  which  sounds  came  to  us.  This  theory  has  been 
generally  abandoned,  however,  for  we  have  become  aware  that 
the  appreciation  of  the  direction  from  which  a  sound  proceeds  is 
the  result  of  an  unconscious  comparison  of  its  relative  intensity 
in  the  two  ears  ;  conse(juently,  one  who  has  lost  the  hearing  of 
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one  ear  is  quite  unable  to  locate  with  any  certainty  the  point 
whence  a  sound  comes. 

The  function  of  the  posterior  labyrinth,  comprising  the  utricle 
and  the  semicircular  canals,  is  now  almost  unanimously  believed 
to  be  that  of  sense  of  motion  with  an  associated  sense  of  equi- 
librium. The  mechanism  of  the  sensation  has  been  explained  as 
follows :  each  of  the  semicircular  canals  becomes  a  complete 
circle  by  reason  of  its  junction  with  the  saccule ;  occupying  a 
position  of  prominence  in  each  circle  is  a  membranous  crest, 
which  bristles  with  nerve-endings ;  lastly,  each  canal  is  filled 
with  fluid.  Now,  when  a  movement  of  the  body  is  made  in  the 
axis  of  one  of  these  circles,  the  fluid  within  it  remaining 
stationary,  the  effect  produced  will  be  that  of  a  current  in  the 
opposite  direction.  This  current  acting  upon  the  crista  acustica 
will  excite  its  nerve  terminations,  and  so  give  us  the  sense  of 
movement. 

The  fact  that  the  axes  of  the  three  canals  are  placed  at  right 
angles  to  one  another  accounts  for  the  infinite  variety  of  sensa- 
tions regarding  movement  that  we  obtain. 


CHAPTER  XV. 


EXAMINATION  OF  THE  EAR. 


The  revolving  chair  for  the  patient  that  has  been  described  in 
connection  with  rhinological  and  throat  work  is  excellently  well 
adapted  to  the  examination  and  treatment  of  the  ear.  The  posi- 
tion of  the  patient  can  be  easily  and  quickly  changed  from  one 
side  to  the  other  without  his  leaving  the  chair,  nor  need  the  light 
be  moved.  The  same  head-mirror,  also,  will  prove  equally  satis- 
factory in  both  branches  of  work.  A  focal  distance  of  eight 
inches  will  be  neither  too  short  for  the  nose  and  throat  nor  too 
long  for  the  ear,  and  it  will  be  adjusted  and  managed  in  precisely 
the  same  way  in  either  case.  The  recommendation  by  some 
authors  that  the  mirror  be  adjusted  above  or  to  the  outer  side  of 
the  left  eye,  and  that  this  eye  should  look  under  or  around  its 
margin,  seems  entirely  without  reason.  There  can  be  no  better 
artificial  light  than  the  Welsbach  in  the  Mackenzie  condenser^ 
and,  therefore,  for  the  inspection  of  the  ear  the  only  addition 
that  the  rliinologist  need  make  to  his  list  of  instruments  will  be 
a  nest  of  ear  specula.  Several  varieties  of  this  little  instrument 
are  offered  by  the  makers  under  the  names  of  Gruber,  Politzer, 
Wilde,  Toynbee,  and  Kramer.  That  designed  by  Gruber  pos- 
sesses all  the  advantages  of  the  others,  and  is  alone  in  having  its 
cross-section  oval  in  shape,  as  is  that  of  a  similar  section  of  the 
auditory  canal.  This  speculum  is  best  made  of  silver,  though  it 
can  also  be  had  in  hard  rubber,  and  the  examination  will  be  the 
more  satisfactory  with  the  silver  instrument  if  the  inside  of  its 
contracted  portion  is  highly  polished,  while  the  dilated  portion  is 
blackened  on  the  inside.  The  use  of  a  speculum  is  rendered 
necessary  by  the  occasional   presence  of  an  abundant  growth  of 
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hair  about  tbe   orifice  of   the   auditory  canal,  and  also  by  the 
angular  curvature  in  tbe  course  of  this  canal.     {Fig.  97.) 

In  order  that  we  may  estimate  the  mobility  of  the  driim- 
iiiembrane  and  discover  whether  or  not  it  is  bound  down  by  adhe- 
sions, a  special  matmment  has  been  devised^Siegle's  pneumatic 
otoscflpe.  This  consists  of  a  hard-rubber  speculum,  the  outer  or 
dilated  extremity  of  which  is  closetl  by  an  obliquely  placed  thin 
diak  of  glass.  When  this  is  inserted  into  the  auditory  canal  it 
becomes,  owing  to  the  closure  of  its  outer  extremity,  an  air-tight 
chamber.  In  the  longer  side  of  its  wall  is  an  openiug  which 
communicates,  by  ten  or  twelve  iuches  of  rubber  tubing,  with  a 
small  Politzer  bag,  or,  what  is  very  much  better,  a  Pelstanche 
masseur.     The  speculum  or  ear-piece  attached  to  this  inf-tnunent 


I 


can  be  unscrewed  and  different  sizes  employed.  If  the  ojien 
extremity  of  the  speculum  be  covered  by  a  piece  of  thin  rubber 
tubiag  it  will  not  only  make  it  tit  the  canal  more  accurately,  but 
it  will  lessen  the  pain  or  discomfort  that  its  introduction  may 
occasion.  When  it  is  snugly  within  the  canal  we  arc  enabled  lo 
clearly  observe  the  movements  communicated  to  the  drnm-mem- 
brune  by  the  rarefaction  or  condensation  of  the  air  in  the  canal 
by  the  masseur.  This  is  the  only  reliable  means  by  which  we 
may  determine  with  any  accuracy  the  degree  of  mobility  of  the 
drumhead.  It  is  true  that  both  the  Politzer  and  Val,salvan 
methods  of  inflation,  if  performed  while  the  physician  is  watching 
ibe  membrane,  will  inform  him  whether  or  not  it  is  movable  ; 
but  the  extent  of  its  movement  can  be  little  better  than  guessed 
at  by  these  methods.     It  need  scarcely  be  added  that  sfaonl^J 
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Eustachian  tube  be  impervious,  the  Siegle  otoscope  becomes  our 
sole  means  of  putting  the  membrane  in  motion.     (Fig.  98.) 

In  the  examination  of  the  ear  it  is  highly  important  that  the 
employment  of  the  speculum  should  be  preceded  by  an  inspec- 
tion of  the  external  portion  of  the  ear— the  auricle,  the  orifice  of 
tlie  auditory  canal,  and  as  much  of  the  canal  itself  as  can  be  seen 
without   instrumeutal   aid.     We   can  discover   in  this  way  any 


BlegLe'n  DioBcope, 


inflammatory  redness  or  swelling  of  the  tissues,  the  presence  nf 
furuncles,  eczema,  or  neoplasms,  or,  Hnally,  evidences  of  trauma- 
tism or  the  existence  nf  nial  formal  ions. 

This  having  been  dispospd  of  we  are  ready  to  introduce  the 
si>ocubim  and  study  tlie  deeper  portion  of  the  canal.  In  order 
to  accomplish  this  mo.st  e.isily  the  auricle  is  grasped  at  its  upper 
and  posterior  margin  antl  ilniwn  sufficiently  upward  and  back- 
ward to  obliterate  the  curve  of  the  auditory  cannl.     flTiile  it  is 
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held  in  this  way  the  speculum^  in  the  grasp  of  the  thumb  and 
index  finger,  is  carried  to  the  meatus  and  then  gently  propelled 
as  far  into  the  canal  as  possible  without  inflicting  pain.  Tts  gen- 
eral direction  will  be  downward,  inward,  and  forward,  or  more 
or  less  toward  the  patient's  nose.  The  speculum  should  be 
warmed  before  its  introduction,  and  when  it  has  entered  the 
canal  to  a  sufficient  depth  it  should  be  held  there  with  some  firm- 
ness to  overcome  its  tendency  to  slip  out.  The  beginner's  diffi- 
culties usually  arise  from  timidity.  He  either  fails  to  insert  the 
speculum  far  enough  to  obtain  a  view  of  the  tympanum,  or,  in 
the  effort  to  do  so,  he  hurts  the  patient  and  is  compelled  to 
desist,  because  of  his  attempts  to  push  or  pry  the  instrument 
into  position  without  having  first  sufficiently  straightened  the 
canal  by  upward  and  backward  traction  on  the  auricle.  When 
the  light  reflected  from  the  head-mirror  is  thrown  into  the  spec- 
ulum the  student  may  have  some  difficulty  in  locating  the  drum- 
membrane,  and  he  should  beware  of  mistaking  for  it  the  walls  of 
the  canal  which  may,  at  times,  resemble  somewhat  an  inflamed 
membrane  by  their  pinkish  coloration  and  their  smooth  and  shin- 
ing surface.  This  mistake  will  be  avoided  by  being  careful  to 
keep  the  speculum  directed  accurately  in  the  long  axis  of  the 
canal.  A  partial  or  complete  view  of  the  membrane  will  then 
be  had,  and  it  will  be  scarcely  possible  to  confuse  it  with  the 
adjacent  walls  of  the  canal. 

It  may  save  the  student  much  discouragement  if  he  be  assured 
beforehand  that  he  will  probably  have  to  examine  many  mem- 
branes before  his  eyes  will  acquire  the  power  to  detect  the  little 
inequalities  in  their  surface,  the  delicate  variations  of  color  and 
thickness,  and  to  interpret  the  meaning  of  each. 

At  the  entrance  of  the  cartilaginous  meatus  the  speculum  may 
encounter  a  more  or  less  luxuriant  growth  of  fine  hairs,  and 
beyond  these  it  is  not  unusual  to  find  a  film  of  cerumen  lining 
the  walls.  If  this  secretion  enters  the  speculum,  as  it  is  very  apt 
to  do,  its  lumen  will  be  narrowed  and  the  view  of  the  parts 
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beyond  proportionately  diminished.  When  possible  the  spec- 
ulum should  be  introduced  so  far  that  only  the  drum-membrane 
and  the  adjacent  walls  of  the  osseous  meatus  enter  the  field  of 
view.  The  skin  lining  this  portion  of  the  meatus  is  usually  of 
a  pale  or  delicate  pink  color. 

Although  the  color  of  the  normal  membrana  tympani  is  com- 
monly described  as  **  pearly-gray,"  yet  the  feet  that  it  is  a  semi- 
transparent  membrane  will  account  for  numerous  modifications 
of  this  tint.  Alteration  of  the  contents  of  the  tympanum  or  of 
the  color  of  its  lining  mucous  membrane  will  materially  influ- 
ence that  of  the  drum-membrane.  Its  lustre  is  due  to  some 
special  quality  of  the  epithelium  covering  its  outer  surfeoe,  and 
it  will  be  diminished  or  lost  should  the  epithelial  layer  be  moist- 
ened or  desquamated.  At  the  centre  of  the  membrane — the 
umbo — we  find  the  lower  extremity  of  the  handle  of  the  malleus, 
and  from  this  point  it  runs  upward  and  slightly  forward  to 
within  a  short  distance  of  the  margin  of  the  membrane.  It  ter- 
minates in  a  slightly  pointed  prominence — the  short  process — 
and  from  this  point  two  more  or  less  distinct  ridges  or  folds  of 
the  membrane  pass — tlie  one  forward,  the  other  backward — to 
its  peripherj'.  Between  and  above  these  folds  is  the  so-called 
ShrapnelVs  membrane  or  menihrana  flaccida.  The  median  or 
fibrous  layer  of  the  tympanic  membrane  is  missing  from  this 
portion,  and,  therefore,  it  is  peculiarly  susceptible  to  perfora- 
tion. 

The  boundaries  of  this  upper  part  of  the  membrane  are  not 
at  all  distinct,  and  the  point  at  which  it  meets  the  wall  of  the 
meatus,  owing  to  the  obtuse  angle  of  their  union,  can  seldom  be 
accurately  defined.  Any  unusual  retraction  of  the  membrane 
will  bring  the  short  process  of  the  malleus  as  well  as  the  folds 
radiating  from  it  into  greater  prominence. 

For  purposes  of  clinical  record  and  description,  that  portion 
of  the  tympanic  membrane  below  the  membrana  flaocida  has 
been  divided  into  quadrants.     These  are  shown  in  Fig.  99. 
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The  cone  or  pyramid  qfUghi  is  seen  in  the  antero-inferior  quad- 
rant of  the  membrane.  Its  apex  is  at  the  tip  of  the  handle  of 
the  malleus,  and,  passing  from  this  point  downnurd  and  slightly 
forward,  its  base  rests  upon  the  periphery  of  the  membrane. 
This  bright  triangle  is  the  result  of  the  crossing  of  the  rays  of 
light  reflected  from  the  curved  surface  of  the  membrane,  and, 
therefore,  any  alteration  in  the  degree  of  curvature  of  the  mem- 
brane will  be  indicated  by  a  proportionate  alteration  of  the 
dimensions  and  brilliance  of  this  pyramid.  In  the  event  of  any 
marked  retraction  of  the  membrane  the  base  of  the  triangle  will 
recede  from  the  periphery  toward  the  centre,  and  in  extreme 
degrees  of  retraction  it  will  be  almost  entirely  abolished.  It  will 
be  readily  inferred  from  this  that  any  departure  from  the  normal 


appearance  of  this  bright  spot  will  have  its  diagnostic  signifi- 
cance. In  this  connection  it  may  be  noted  that  in  quite  a 
number  of  instances  the  curvature  of  the  auditory  canal  is  so 
great  that  the  antero-inferior  margin  of  the  membrana  cannot  be 
seen. 

The  condition  of  the  auditory  canal  and  drumhead  having 
been  ascertained,  the  next  step  in  the  examination  should  be  a 
thorough  investigation  of  the  nasal  and  postnasal  cavities  and  the 
bucial  region.  When  we  recall  the  enormous  percentage  of  ear 
affections  that  have  their  origin  in  disease  of  the  nose  and  throat, 
there  will  be  no  need  to  emphasize  the  importance  of  this  part 
of  our  examination.     The  methods  by  whiob  tliese  cavities  are 
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examined  have  already  been  sufficiently  described,  and  there  is 
only  occasion  now  to  refer  to  those  affections  of  the  nose  and 
throat  that  are  most  frequently  provocative  of  disturbance  of  the 
Eustachian  tube  and  middle  ear. 

Whatever  its  cause  may  be,  whether  local  or  systemic,  the 
occurrence  of  an  acute  or  chronic  inflammation  of  the  nasal  and 
nasopharyngeal  mucous  membrane  is  liable  to  lead  to  a  similar 
process  in  the  tubal  and  tympanic  mucous  membrane.  The  most 
powerful  predisjx)sing  cause  of  acute  attacks  is  the  presence  of  a 
chronic  catarrhal  inflammation,  and  this  should  be  recognized 
and  due  consideration  given  it.  Much  weight  will  attach  to  any 
obstructive  element  within  the  nasal  fossa.  Appreciating  the 
fact  that  the  physiological  termination  of  the  Eustachian  tube  is 
at  the  anterior  nares  ratlier  than  in  the  nasopharynx,  we  realize 
that  any  obstruction  of  the  respiratory  portion  of  the  nose  is 
equivalent  to  an  obstruction  of  the  tube  itself.  Mucous  polyps, 
hypertrophied  inferior  turbinates,  and  various  septal  deformities 
will,  therefore,  directly  affect  the  middle  ear  by  interfering  with 
its  ventilation,  and  so  by  occasioning  a  partial  vacuum  within  it 
will  favor  a  persistent  hypersemia  of  its  mucous  lining. 

Tiiere  is  no  more  frequent  cause  of  ear  troubles  in  children 
than  the  presence  of  adenoid  vegetations  in  the  nasopharynx. 
These  are  not  only  responsible  for  much  pernicious  catarrhal 
activity  in  this  space  which  almost  inevitably  extends  to  the  tubes, 
but  also,  when  of  considerable  size,  they  directly  obstruct  the  tubal 
openings  and  cripj)le  their  ventilating  and  drainage  functions. 

Likewise  the  faucial  tonsils  when  they  are  the  seat  of  marked 
hy[>ertrophy,  will  hamper  the  freedom  of  movement  of  the  soft 
palate  and  interfere  with  the  dilating  action  upon  the  Eustachian 
tubes  of  its  levator  and  tensor  muscles. 

Examination  of  the  Eustachian  Tube  and  Tympanum. 

It  is  essential  for  us  to  acquaint  ourselves  in  every  case  with 
the  degree  of  permeability  of  the  Eustachian  tube.     We  have  at 
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our  disposal  three  methods  by  which  this  knowledge  may  be 
gained.  Each  of  them  contemplates  the  inflation  of  the  middle 
ear  with  air,  and  they  will  be  described  in  the  order  in  which 
they  are  usually  resorted  to.  In  conjunction  with  them  an 
auscultation  or  diagnostic  tube  is  used,  one  end  of  which  is 
inserted  into  the  ear  of  the  patient  and  the  other  into  that  of  the 
aurist.  This  tube  consists  of  a  yard  of  black  rubber  tubing  with 
two  end-pieces,  that  for  the  examiner's  ear  being  white,  while 
the  other  is  black.  By  means  of  this  tube  the  sounds  produced 
in  the  Eustachian  tube  and  the  middle  ear  by  the  forcible 
entrance  of  air  into  them  are  conveyed  to  the  ear  of  the  examiner, 
and  are  interpreted  by  him  as  indicating  one  of  a  number  of 
possible  pathological  conditions.  For  instance,  while  the  infla- 
tion of  the  normal  tympanum  will  be  accompanied  by  nothing 
more  than  a  dull  click,  a  whistling  or  hissing  sound  will 
announce  the  existence  of  a  perforation  in  the  drumhead,  and  a 
moist,  bubbling  sound  will  apprise  us  of  the  presence  of  fluid  in 
the  tympanum.  Other  sounds  slightly  varying  from  these  may 
be  heard  at  times,  but  it  is  only  an  uncommonly  keen  and 
skilled  ear  that  can  draw  reliable  diagnostic  distinctions  from 
such  slight  variations. 

The  ventilation  of  the  normal  ear  is  secured  by  the  dilatation 
of  the  Eustachian  tube  with  each  act  of  swallowing,  and  an  equal 
air  pressure  is  thus  maintained  upon  either  side  of  the  tympanic 
membrane.  Artificial  inflation  may  be  accomplished  in  the  fol- 
lowing three  ways  : 

Valsalva's  Method.  This  may  be  successfully  employed  in  the 
lesser  degrees  of  Eustachian  obstruction — those  which  may  be 
overcome  by  the  application  of  a  moderate  amount  of  force.  The 
patient  closes  his  nostrils  with  his  thumb  and  index  finger,  closes 
also  his  mouth,  and  then  blows  out  his  cheeks,  and  at  the  same 
time  swallows.  If  the  distention  of  the  cheeks  and  the  act  of 
swallowing  are  simultaneous,  forcible  blowing  is  usually  entirely 
unnecessary,  and  the  objection  '^o'funst  this 


344         DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

procedure — that  it  produces  congestion  of  the  head — will  not  be 
justified.  Very  little,  if  any,  practice  is  ordinarily  needed  for  the 
satisfactory  carrying  out  of  this  simple  method.  While  the 
patient  inflates  his  middle  ear  in  this  way  the  surgeon  illuminates 
the  drum-membrane  through  the  speculum  and  assures  himself 
at  the  same  moment  of  its  mobility  and  of  the  patency  of  the  tube. 
The  daily  employment  of  this  means  of  inflating  the  ears 
should  not  be  carelessly  recommended  to  patients,  for  they  are 
too  often  disposed  to  use  too  much  force,  and  this  will  lead  in 
time  to  overstretching  of  the  ossicular  ligaments  and  to  a  conse- 
quently relaxed  condition  of  the  tympanic  membrane. 

FlQ.  100. 


Politzvr's  method. 


Politzer's  Method.  The  amount  of  force  employed  in  this 
method  can  be  proportioned  pretty  closely  to  the  degree  of 
obstruction  encountered  in  the  tubes.  The  mechanism  involved 
in  its  successful  application  includes  the  elevation  of  the  soft 
palate,  thus  shutting  off  the  postnasal  space  from  the  lower 
pharynx,  the  simultaneous  dilatation  of  the  Eustachian  orifices  in 
the  nasopharynx,  and  the  discharge  at  this  moment  through  the 
nasal  fossa  of  a  column  of  air  which,  entering  the  gaping  tube. 
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passes  through  it  to  the  middle  ear.  The  apparatus  used  consists 
of  a  rubber  bulb  of  six  or  eight  ounce  capacity,  to  the  nozzle  of 
which  is  attached  a  rubber  tube  from  two  to  six  inches  in  length, 
fitted  at  its  distal  extremity  with  a  hard  rubber,  wooden,  or 
glass  nose-piece.  The  size  and  shape  of  the  latter  vary  accord- 
ing to  the  fancy  of  the  surgeon.  The  bag  is  sometimes  made 
with  an  opening  in  its  side,  in  order  that  it  may  be  refilled  with 
air  without  removing  the  tube  from  the  nose.     (Fig.  100.) 

In  applying  this  method  the  patient  is  given  a  sip  of  water  to 
facilitate  the  ac<  of  swallowing,  and  is  told  to  retain  it  in  the 
mouth  for  a  moment.  The  operator  quickly  introduces  the  tube 
into  the  nose,  closes  both  nostrils  by  compressing  them  between 
the  thumb  and  index  finger  of  his  disengaged  hand,  and  then, 
telling  the  patient  to  swallow,  he  expels  the  air  from  the  bag  the 
instant  the  larynx  is  seen  to  rise.  If  the  bag  has  no  valve  in  its 
side  it  is  desirable  to  remove  the  tube  from  the  nose  before  per- 
mitting it  to  refill,  in  order  that  there  may  be  no  suction  of  nasal 
secretion  into  the  tube. 

This  is  the  original  method  of  Politzer,  but  it  may  be  some- 
what modified  at  times.  Politzer  himself,  on  occasions,  instead 
of  invoking  the  act  of  deglutition,  permits  the  patient  to  inspire 
through  the  nearly  closed  lips  while  he  propels  the  air  from  the 
bag  into  the  nasopharynx.  The  soft  palate  is  retracted  and  the 
Eustachian  orifices  opened  equally  well  by  this  device.  Another 
modification,  proposed  by  Gruber,  is  that  the  patient,  instead  of 
swallowing  water,  shall  pronounce  with  somewhat  exaggerated 
distinctness  the  word  "  hick ''  or  "  hock ''  at  the  moment  the 
operator  forces  the  air  into  the  nose.  It  is  quite  often  advisable 
in  our  younger  or  more  nervous  patients,  to  prepare  them  by  a 
few  words  of  explanation  for  what  is  about  to  happen,  in  order 
that  they  may  not  be  severely  startled  by  the  suddenness  or  the 
explosive  noise  with  which  the  air  is  apt  to  enter  the  ear. 

In  inflating  a  tympanum  in  which  fluid  is  known  or  suspected 
to  be  present,  its  escape  will  be  favored  if  the  patient's  he*^  5- 
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thrown  a  little  forward  and  inclined  tx)  the  opposite  side.  In 
cases  of  purulent  otitis  with  perforation  of  the  tympanic  mem- 
brane Politzerization  has  been  condemned  by  some  otologists  on 
the  ground  that  the  secretion  may  be  driven  into  the  mastoid 
cells.  Unless  the  perforation  is  extremely  minute^  however,  such 
a  result  is  highly  improbable. 

Where  the  Eustachian  obstruction  is  due  to  acute  catarrhal 
swelling  of  recent  origin,  the  hypersemia  and  hypersecretion 
within  the  middle  ear  that  quickly  follow  upon  the  lowering  of 
the  air-pressure  are  usually  promptly  relieved  and  perhaps 
arrested,  by  restoring  the  balance  between  the  inner  and  outer  air 
by  the  Politzer  method  of  inflation. 

It  may  not  be  needless  to  direct  the  attention  of  the  student 
to  the  fact  that  one  feature  of  this  method  becomes  at  times  a 

« 

disadvantage,  viz.,  that  it  is  not  one  but  both  ears  that  are 
affected  by  the  inflation.  Where  repetition  of  the  inflation  of 
one  ear  is  required  for  any  considerable  period  of  time,  the  other 
being  normal,  the  use  of  the  catheter  is  to  be  preferred  to  that  of 
the  Politzer  bag.  The  disturbing  effect  of  tlie  inflation  upon  the 
normal  ear  can  be  greatly  diminished,  however,  by  directing  the 
patient  to  firmly  press  the  tragus  into  the  meatus  of  that  side. 
By  doing  this  the  tympanic  membrane  is  supported  by  the  resist- 
ing column  of  air  tliat  is  thus  inclosed  in  the  canal.  The 
protection  afforded  in  this  way  may  be  still  further  increased  by 
tilting  the  head  to  the  side  opposite  to  that  of  the  affected  ear. 

Catheterization.  In  this  procedure  a  catheter  is  carried  back 
through  the  nasal  fossa  into  the  postnasal  space,  its  tip  inserted 
into  the  Eustachian  orifice,  and  the  air  from  the  Politzer  bag 
driven  through  it  into  the  tympanum.     (Fig.  101.) 

The  catheter  may  be  of  silver  or  hard  rubber,  is  from  four  and 
a  half  to  six  inches  in  length,  and  is  curved  at  its  distal  extremity. 
To  the  handle  is  attached  a  small  ring  or  button  which  is  on  the 
same  side  and  in  the  same  plane  as  the  circle  of  which  the 
curve  at  the   tip   is  an   arc.      This  little   appendage   gives   the 
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surgeon  precise  information  as  to  the  position  of  the  beak  of 
the  catheter  when  it  is  in  the  nasopharyngeal  cavity.  These 
catheters  are  to  be  had  in  sets  of  three  or  four  sizes,  adapted  to 
different  ages,  and  the  possibility  of  inflicting  pain  or  injury  by 
their  introduction  is  much  diminished  if  the  beak  is  given  a  probe 
point.  As  usually  made,  the  beak  has  an  abrupt,  almost  sharp 
margin,  and  in  any  but  the  gentlest  and  most  skilful  hand  is  apt 
to  wound  the  mucous  membrane  and  give  rise  to  the  possibility 
of  a  cellular  tissue  emphysema. 

Method  of  Introduction.  Nothing  more  clearly  denotes  the 
skilled  otologist  than  the  manner  in  which  he  handles  the 
Eustachian  catheter.  Even  in  the  lightest  hand  the  passage  of 
this  instrument  through  the  nasal  fossa  is  apt  to  be  exceedingly 
disagreeable  to  the  average  patient.  If  the  fossa  be  of  less  than 
normal  capacity  and  its  mucous  membrane  hypersensitive,  there 

Fig.  101. 


Eustachiau  catheter. 


will  even  be  more  or  less  accompanying  pain,  and  it  need 
scarcely  be  urged,  therefore,  that  no  measure  should  be  neglected 
that  can  lessen  the  patient's  discomfort  or  suffering.  I  think  the 
preliminary  application  of  a  2  per  cent,  solution  of  cocaine  should 
be  a  matter  of  routine.  The  cotton-carrier  offers  the  best  means 
for  its  application,  and  it  may  be  limited  to  the  floor  of  the  nose^ 
the  inferior  turbinate,  and  the  Eustachian  orifice.  The  latter 
point  may  be  reached  by  giving  the  tip  of  the  applicator  a  curve 
corresponding  to  that  of  the  catheter.  Tiiis  cocainization  of  the 
lower  meatus  is  of  course  preceded  by  a  thorough  spraying  of 
the  nose  and  the  removal  of  anv  secretion  that  it  mav  contain. 
The  passage  of  the  catheter  will  be  further  facilitated  if  it  be  lubri- 
cated with  an  ointment  of  some  kind,  preferably  one  of  an  anti- 
septic nature.    The  fingers  of  the  surgeon's  left  hand  are  now  placed 
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upon  the  patient's  forehead  and  the  tip  of  his  nose  raised  by  the 
thumb  placed  beneath  it.  The  catheter  is  held  almost  vertically 
in  the  right  hand,  and  its  beak  is  carried  through  the  vestibule 
and  placed  upon  the  floor  of  the  nose.  As  it  is  passed  backward 
in  constant  contact  with  the  floor  the  handle  is  quickly  raised  until 
the  instrument  is  horizontal.  Almost  no  appreciable  force  should 
be  used  in  its  propulsion.  When  the  tip  reaches  the  downward 
curving  surface  of  the  soft  palate  and  slips  from  it  into  the  post- 
nasal space  the  surgeon  has  the  choice  of  two  or  three  methods 
of  finding  the  Eustachian  orifice.  By  the  first  of  these  the 
curved  extremity  is  sent  all  the  way  back  to  the  pharyngeal  wall. 
It  is  then  turned  outward  until  almost  horizontal  and  drawn  a 
little  forward.  It  will  now  occupy  the  fossa  of  RosenmuUer,  and 
a  little  further  retraction  will  bring  it  in  contact  with  the  project- 
ing posterior  lip  of  the  tubal  opening.  Permitting  it  to  droop  a 
trifle  will  enable  it  to  clear  this  prominence,  and  then  if  it  be 
immediately  turned  outward  and  upward  again  until  the  metal 
ring  attached  to  the  handle  of  the  catheter  points  toward  the 
outer  canthus  of  the  eye  of  the  same  side  the  beak  will  enter 
the  cup-shaped  orifice  of  the  tube.  According  to  Politzer,  this 
direction  of  the  beak  will  correspond,  as  a  rule,  with  the  axis  of 
the  tube.  A  second  method  is  based  upon  the  anatomical  fact 
that  the  posterior  border  of  the  vomer  at  the  level  of  the  nasal 
floor  just  meets  a  line  drawn  from  one  Eustachian  opening  to  the 
other.  If,  therefore,  the  curved  end  of  the  catheter,  after  reach- 
ing the  nasopharynx,  be  turned  inward  until  horizontal,  and  be 
then  withdrawn,  it  will  be  arrested  by  the  septal  border  imme- 
diately opposite  the  tubal  orifice.  It  is  but  necessary  now  that 
the  beak  shall  be  swept  downward  and  outward  until  it  points 
in  the  direction  mentioned  in  the  first  method,  in  order  that  it 
may  enter  the  tube.  A  third  and  last  device  directs  that  the 
catheter,  having  entered  the  nasopharynx,  shall  be  withdrawn 
with  some  little  downward  pressure  until  its  curve  impinges 
upon  the  resisting  border  of  the  hard  palate.     If  the  beak  be  now 
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tiirtied  outward  and  upward  it  will  be  just  in  front  of  the  opening 
of  the  tube,  into  wliicli  it  may  be  inserted  by  a  slight  backwarti 
movement.     (Fig.  102.) 

The   obstacles  that  may  make  the  passing  of  the  catheter  u 
matter  of   some  diftioulty  consist  of   variuiis  deformities  of   or 


turbinated  txine, 
tbe  catbeier  t  la  placed. 


cartilaginous  or  bony  projections  from  the  septum,  hypertrophy 
of  the  lower  turbinates,  the  presence  of  synechiie  in  the  lower 
meatns,  or  of  mucous  polypi.  The  preliminary  removal  of  any 
of  these  nasal  obstructions  is,  however,  essential  to  the  successful 
treatment  of  any  aural  disturbance,  and  with  a  fairly  clear  nasal 
fossa  Eustachian  catheterization  requires  no  more  than  a  little 
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practice  to  be  quickly  and  easily  performed.  Here,  again,  how- 
ever, it  will  be  both  considerate  and  advisable  for  the  surgeon  to 
precede  the  first  performance  of  the  operati(m  upon  any  patient 
by  telling  him  what  he  is  about  to  attempt  to  do.  If  the  latter^s 
feare  are  allayed  in  this  way  success  will  be  greatly  favored  by 
the  absence  on  his  part  of  any  resistance  or  nervous  movements. 
When  the  beak  of  the  catheter  has  been  lodged  in  the  tubal  orifice 
its  shaft  is  transferred  from  the  right  hand  to  the  thumb  and 
index  finger  of  the  left,  and  it  is  steadied  and  retained  in  position 
by  the  placing  of  the  other  fingers  of  the  left  hand  upon  the 
patient's  nose.  Clamps  and  other  mechanical  aids  for  this  pur- 
pose are  rarely,  if  ever,  needed.  We  are  now  ready  to  inflate  the 
middle  ear,  and  the  Politzer  bag  affords  us  the  means  for  doing 
this.  It  is  usually  advised  that  the  hard-rubber  nozzle  of  the  bag 
shall  accurately  fit  the  socket  in  the  handle  of  the  catheter.  If 
made  in  this  way,  however,  it  is  not  at  all  infrequent  for  them 
to  become  pretty  firmly  locked,  and  the  force  required  for  their 
separation  is  apt  to  displace  the  tip  of  the  catheter  and  possibly 
inflict  some  pain  upon  the  patient.  It  is  much  better,  I  think^ 
for  the  nozzle  of  tlie  bag  to  have  a  rounded  or  bulbous  tip.  The 
amount  of  air  that  this  will  permit  to  escape  at  its  junction  with 
the  catheter  is  quite  insignificant,  and  will  be  more  than  compen- 
sated for  by  the  avoidance  of  the  accident  just  described. 

Inflation  by  means  of  the  catheter  lias  several  advantages  over 
Politzerization.  In  the  first  place,  it  is  more  direct,  and  the 
greater  amount  of  force  that  we  are  enabled  to  exert  through  it 
will  frequently  make  it  succeed  where  the  Politzer  method  would 
fail.  Again,  if  but  one  ear  requires  treatment  the  drum-mem- 
brane of  the  other  will  be  protected  from  the  effects  of  the 
frequent  inflation  that  may  be  necessary.  Finally,  the  degree  of 
force  used  can  be  more  accurately  proportioned  to  the  resistance 
through  the  medium  of  the  catheter  than  by  the  method  of 
Politzer.  The  force  used,  by  the  way,  should  always  be  slight 
at  first   and   only  gradually  increased.     By  observing  tliis  pre- 
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caution  we  will  avoid  a  possible  rupture  of  an  atrophied  mem- 
brane. 

It  is  often  advised  that  in  the  ev^ent  of  impassable  obstruction 
of  one  nasal  fossa  the  corresponding  Eustachian  tube  shall  be 
catheterized  through  the  other  fossa,  a  catheter  with  a  somewhat 
sharper  curve  being  employed.  If,  however,  there  is  anything 
in  the  belief  tliat  nasal  obstruction  is  largely  responsible  for  path- 
ological conditions  of  the  ear  (and  who,  at  this  day,  doubts  it  ?) 
the  very  first  step  in  the  treatment  of  such  conditions  should  be 
the  restoration  of  the  nose  to  a  normal  state  of  patency.  Before 
this  is  done,  catheterization,  except  for  purposes  of  diagnosis, 
can  be  of  but  very  little  value. 

It  need  scarcely  be  added  that  the  diagnostic  tube  should  be 
used  in  conjunction  with  the  catheter,  as  it  is  with  the  method 
of  Politzer,  in  order  that  we  may  be  certain  whether  or  not  air 
has  entered  the  middle  ear.  The  mere  statement  of  the  patient 
is  seldom  entirelv  trust  worth  v. 

Measurement  of  the  Hearing  Power. 

The  perception  of  sounds  by  the  auditory  nerve  is  the  result  of 
the  conduction  of  tho  sound  waves  by  way  of  the  external  audi- 
tory canal  to  the  tympanic  membrane,  and  of  the  communication 
of  the  ensuing  vibrations  of  the  chain  of  ossicles,  through  the  foot- 
plate of  the  stapes,  to  the  labyrinthine  fluids.  The  following  of 
this  route  is  known  as  aerial  conduction  of  sound.  The  per- 
cipient apparatus  may  also  be  aroused  by  means  of  the  vibra- 
tions that  sound  is  capable  of  exciting  in  the  bones  of  the 
cranium  or  face.  Hearing  through  this  medium  is  known  as 
bone  conduction  of  sound. 

No  diagnosis  of  disease  of  either  the  conducting  or  perceptive 
portions  of  the  ear  can  be  complete,  without  an  intelligent  appli- 
cation of  the  various  acoustic  tests  and  a  clear  comprehension  of 
the  results  that  they  give.  Their  very  great  importance  arises 
from  the  fact  that  they  not  only  inform  us  of  the  particular  por- 
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tion  of  the  ear  affected,  but  that  they  enable  us  to  closely  follow 
the  course  of  the  disease  and  help  us  to  a  timely  decision  as  to 
the  value  or  futility  of  the  treatment  employed. 

Of  the  simpler  yet  somewhat  cruder  tests  of  the  hearing  power 
the  watch  is  probably  the  most  often  resorted  to.  It  cannot 
have  a  wide  applicability,  however,  because  the  watch  affords  but 
two  notes,  and  these  are  not  only  of  poor  quality,  but  they  vary 
greatly  as  regards  both  intensity  and  pitch. 

For  this  test  it  is  well  to  have  two  watches,  the  one  having  a 
tick  of  higher  pitch  and  intensity  than  the  other.  The  average 
distance  at  which  they  are  heard  by  several  normal  ears  is  first 
carefully  measured,  and  this  distance  becomes  the  denominator 
of  a  fraction  which  subsequently  serves  to  record  the  hearing  of 
defective  ears.  In  applying  the  test  the  meatus  of  the  ear  oppo- 
site to  the  one  to  be  examined  is  stopped  with  the  moistened 
finger,  and  then  the  watch,  starting  from  the  point  at  which  it  is 
normally  heard,  is  gradually  carried  toward  the  ear  until  its  tick 
is  unmistakably  perceived  by  the  patient.  This  distance  is 
measured,  and  then  becomes  the  numerator  of  the  fraction  by 
which  the  hearing  is  recorded.  For  instance,  if  the  ear  hears  a 
fifty-four-inch  watch  at  eight  inches  the  result  is  expressed  by  the 
fraction  ^.     The  patient's  eyes  should  be  closed  during  the  test. 

In  order  to  overcome  the  inaccuracies  of  the  watch-test 
Politzer  devised  the  acoumeter.  The  principal  features  of  this 
instrument  are  a  steel  cylinder,  28  mm.  long  and  4^  mm.  in 
diameter,  above  which  is  suspended  a  percussion  hammer,  which 
always  falls  from  the  same  height  and  produces  the  same  note 
—  c".  The  advantage  claimed  for  this  instrument  by  the 
inventor  is  that  the  note  being  of  invariable  pitch  and  intensity 
it  affords  us  a  standard  unit  of  measurement  for  tlie  hearing. 
A  disadvantage  of  some  consequence,  however,  is  that  the  dis- 
tance at  which  its  note  is  heard  by  the  normal  ear  is  forty-five 
feet,  so  that,  except  in  cases  of  marked  deafness,  the  watch, 
although  inaccurate,  is  much  more  convenient. 
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The  various  phonic  voice  tests,  in  spite  of  all  possible  precau- 
tions, are  not  to  be  depended  upon.  The  whisper,  however 
faint  or  loud,  produced  by  the  "  reserve  air " — that  which 
remains  after  ordinary  tidal  expiration — is  much  less  variable 
than  the  voice,  and,  therefore,  much  more  precise  in  the  informa- 
tion it  gives.  The  test-words  employed  should  be  well  adapted 
to  the  purpose,  and  are  to  be  repeated  by  the  patient.  It  may 
not  be  superfluous  to  caution  the  student  that  either  the  patient's 
eyes  should  be  closed  or  his  face  turned  from  the  speaker,  in 
order  that  he  may  not  observe  the  movements  of  the  latter's  lips. 

The  average  normal  ear  is  capable  of  perceiving  sounds  corre- 
sponding to  vibrations  ranging  in  number  from  15  to  40,960  per 
second.  These  lunits,  however,  may  vary  somewhat  in  different 
individuals,  even  in  the  absence  of  disease.  For  testing  the 
hearing  within  these  limits  the  aural  surgeon  should  be  provided 
with  a  series  of  tuning-forks  and  a  Galton  whistle.  For  all 
ordinary  purposes  three  forks  will  probably  prove  quite  suffi- 
cient. Those  of  most  general  utility  would  be  A-213,  C^-512, 
C*-2048.  The  fact  that  in  cases  of  incipient  catarrhal  deafness 
the  hearing  for  the  low-tuned  forks  is  first  lost  will  make  an 
A-53  fork  a  frequently  useful  addition  to  the  above  set.  This 
note  should  be  distinct  to  anv  normal  ear,  and  its  earlv  loss  would 
have,  therefore,  decided  diagnostic  significance.  In  examples  of 
labyrinthine  disease,  on  the  contrary,  it  is  the  higher-toned  forks 
that  first  become  inaudible.  It  is  essential  that  some  means  be 
taken  to  suppress  the  overtones  in  these  instruments,  and  for  this 
purpose  clamps  are  usually  attached  to  their  extremities.   (Fig.  103.) 

As  has  just  been  intimated,  the  chief  value  of  the  tuning-fork 
as  an  instrument  of  diagnosis  is  in  the  differentiation  of  di.sease 
of  the  middle  from  that  of  the  internal  ear.  Sound  reaching  it 
by  aerial  conduction  is  perceived  more  distinctly  and  loudly  by 
the  normal  ear  than  when  the  same  sound  is  communicated  to  it 
through  the  bone.  Again,  if  the  external  meatus  of  one  side  be 
closed,  the  sound  of  the  tuning-fork  placed  agjiinst  the  mastoid 
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process  or  upon  the  top  of  the  head  will  be  intensified  in  and 
lieard  for  a  longer  time  by  the  closed  ear.  This  statement 
applies  with  equal  force  to  an  ear  the  external  or  middle  por- 
tions of  which  are  affected  by  disease.  The  value  of  this  clin- 
ical fact  lies  in  its  diagnostic  application  to  any  case  of  deafness, 
for  if  the  fork  be  heard  in  the  affected  ear  better  by  air  than  by 
Iwne  conduction  we  are  justified  in  concluding  that  it  is  in  the 
perceptive  and  not  the  conducting  apparatus  of  the  organ  that 
the  disease  is  located. 


Fork  vltb  clRmpi  lo  coDlrol 


tiftlbm  vhMle. 


In  deafness  due  to  labyrinthine  disease  it  is  the  forks  of  higher 
pitch  that  first  become  inaudible,  and  it  is  these,  therefore,  (hat 
are  best  adapted  to  the  testing  of  this  portion  of  the  ear.  Even 
better  than  these  forks,  however,  is  the  Gallon  whistle  or  the 
Konig  rods.  These  latter  instruments  have  a  Ear  higher  range 
of  tone.  The  first  is  a  cylindrical  whistle,  the  note  of  which 
can  be  altered  by  means  of  a  screw  arrangement,  the  change  of 
pitch  being  denoted  by  the  numbers  of  a  scale  that  is  imprinted 
upon  the  instrument.     Its  compass  extends  over  more  llian  the 
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three  highest  octaves — in  vibrations  from  about  4000  to  80,000 
per  second.  (Fig.  104.)  The  Konig  rods  consist  of  a  series  of  steel 
rods  or  cylinders,  the  graduated  lengths  of  which  give  them  a 
tone-range  of  from  20,000  to  80,000  vibrations  in  the  second. 

Rinni's  test  consists  in  determining,  by  means  of  the  tuning- 
fork,  the  comparative  conducting  power  of  the  air  and  of  bone, 
and,  inferentially,  the  comparative  integrity  of  the  conducting  and 
of  the  percipient  portions  of  the  ear.  The  vibrating  fork  is  first 
placed  upon  any  point  in  the  middle  line  of  the  head  and  kept 
there  until  its  tone  becomes  inaudible.  If,  without  being 
re-struck,  it  should  then  be  carried  close  to  the  meatus  and  its 
sound  again  becomes  distinct,  we  may  conclude  that  the  conduct- 
ing apparatus  is  normal.  If  the  reverse  be  true — that  is,  if  the 
vibrating  fork  be  held  before  the  ear  until  its  sound  dies  away 
and  its  transferrence  to  the  vertex  again  makes  it  audible — the 
conclusion  is  inevitable  that  there  is  some  more  or  less  serious 
derangement  of  the  sound-conducting  apparatus.  The  first  of 
these  results  is  termed  the  positive  Rinn6  test,  while  its  reverse 
is  known  as  the  negative. 

In  applying  this  and  the  following  test  it  is  important  to 
remember  that  the  ability  of  bone  to  transmit  sound  to  the  ear 
is  very  much  diminished  in  old  age.  This  senile  loss  of  conduct- 
ing power  is  so  great  that,  according  to  Politzer,  the  instances  are 
rare  in  which,  after  the  sixtieth  year,  a  low-ticking  watch  can  be 
heard  through  the  cranial  bones. 

The  negative  Rinne  test  will  evidently  be  of  most  value  in  the 
recognition  of  those  cases  of  marked  deafness  due  to  affections  of 
the  external  and  middle  portions  of  the  ear.  Its  diagnostic 
significance  is  clearly  apparent  in  such  cases  unless  there  happens 
to  be  some  coincident  involvement  of  the  labyrinth. 

In  the  milder  degrees  of  middle-ear  deafness  Webev^s  test  is 
apt  to  give  us  more  accurate  information.  This  test  prescribes 
that  a  vibrating  fork,  usually  one  of  512  v.  s.,  shall  be  placed 
upon  some  point  or  series  of  points  in   the   middle  cranial  line, 


356  DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

and  that  it  be  observed  whether  conduction  through  the  bone  is 
better  on  one  side  than  on  the  other.  If  care  be  taken  by  repeat- 
ing the  test  some  several  times  in  cases  of  doubt,  it  will  usually 
be  successful  in  lateralizing  the  sound  to  the  worse  ear  in  obstruc- 
tive and  to  the  better  ear  in  perceptive  disease.  Uncertainty  with 
one  fork  may  often  be  dispelled  by  trying  one  or  more  others  of 
higher  or  lower  pitch. 

By  the  foregoing  methods  we  are  generally  able  to  at  least 
localize  the  seat  of  disease  ;  but  we  can  do  more  than  this^  and 
measure  with  a  sufficient  amount  of  accuracy  the  degree  of  defect 
in  the  function  of  the  internal  ear.  This  we  are  enabled  to  do 
by  employing  a  test  suggested  by  Grardiner  Brown.  He  found 
that  by  applying  a  gently  vibrating  fork  to  the  bridge  of  the 
nose  of  a  person  with  normal  hearing  its  vibrations  could  be  felt 
by  his  fingers  for  precisely  the  same  length  of  time  as  its  sound 
could  be  heart!  by  the  subject.  He,  therefore,  proposed  that  we 
designate  the  bone-conducting  power  of  a  patient  by  recording  in 
seconds — plus  or  minus — the  interval  that  elapses  between  the 
surgeon  ceasing  to  feel  the  vibrations  and  the  patient  ceasing 
to  hear  the  sound  that  thev  occasion. 

After  some  practice  with  this  measure  we  should  be  able  to 
detect  a  discrepancy  of  but  a  second's  duration,  and  even  this 
will  justify  our  suspecting  some  implication  of  the  perceptive 
apparatus.  To  obtain  reliable  information  from  this  method  the 
surgeon*s  fingers  will  usually  need  some  little  education  before 
they  will  be  able  to  perceive  the  exvLCt  moment  at  which  the  fork 
ceases  to  vibrate.  It  will  be  wise,  also,  to  repeat  the  experiment 
two  or  three  times  in  onler  that  we  niav  detect  anv  mistake  in 
the  statements  of  the  {xitient,  and  he  should  be  specially 
cautioned  to  discriminate  IxHween  what  he  merelv  /4y/#  and  that 
which  he  aetuallv  hear^. 

m 

Brief  refervoee  may  finally  bo  made  to  a  mediod  suggested 
Uy  Politzer  for  testing  the  physioKigioal  permeability  of  the 
Eustachian  tubes  during  the  act  of  sw^illowing.     It  consists  in 
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holding  a  vibrating  fork  before  the  nostrils  and  noting  whether 
it  is^  as  it  should  be^  much  more  loudly  heard  at  the  moment  of 
swallowing.  The  two  ears  may  be  contrasted  in  this  way  and 
the  relative  patency  of  the  two  tubes  pretty  accurately  ascer- 
tained. 


CHAPTER   XVI. 

DISEASES  OF  THE  AURICLE  AND  EXTERNAL  AUDITORY 

CANAL. 

Since  no  other  claim  than  that  of  every-day  usefulness  is  to  be 
urged  for  this  book,  I  shall  omit  consideration  of  a  number  of 
diseases  of  the  auricle  and  external  canal  that  are  not  only  com- 
paratively unimportant  and  of  infrequent  occurrence,  but  whose 
treatment  very  commonly  falls  into  the  competent  hands  of  the 
dermatologist  or  the  general  surgeon.  Among  these  are  such 
affections  of  the  auricle  as  malformations  and  injuries,  hsematoma 
and  perichondritis,  cysts,  dermatitis,  frost-bite,  tumors,  and 
luetic  lesions.  The  successful  management  of  these  comes 
entirely  within  the  limits  of  general  medicine  and  surgery,  and 
the  special  knowledge  and  manual  skill  of  the  otologist  are  not 
at  all  essential  to  their  diagnosis  or  cure.  One  disease,  however, 
that  is  of  nmch  more  frequent  occurrence  than  any  of  those 
named,  and  which  often  proves  much  more  resistant  to  treatment 
in  this  than  in  other  regions  is  eczema. 

Eczema. 

The  simplest  classification,  and  one  that  is  quite  sufficient  for 
practical  purposes,  is  into  the  acute  and  chronic  forms.  The 
former  of  these  is  usually  moist,  the  latter  dry.  The  acute 
variety  may  attack  both  ears  or  but  one,  and  it  may  originate 
either  upon  the  auricle  or  within  the  meatus,  or  it  may  involve 
them  seoondarily  by  extension  from  the  skin  of  the  scalp  or  &ce. 
No  age  or  sex  is  exempt,  but  the  greater  number  of  cases  is  found 
M^  children  and  females.  As  a  rule,  both  the  auricle  and 
siiiialtaneoasly  involved.    The  symptoms  marking 
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the  acute  attack  are  redness  and  swelling  of  the  affected  region ; 
vesicles  or  pustules  are  of  common  occurrence,  and  the  itching 
and  burning  are  often  so  intense  that  the  irresistible  desire  to 
scratch  or  rub  the  parts  is  not  seldom  responsible  for  the  addition 
of  other  self-inflicted  lesions.  The  escape  and  inspissation  of  the 
secretion  lead  to  the  formation  of  crusts  which  may  not  only 
greatly  disfigure  the  auricle,  but,  by  collecting  within  and  occlud- 
ing the  lumen  of  the  meatus,  may  noticeably  impair  the  hearing. 
The  swelling  of  the  cutaneous  lining  of  the  meatus  may  even  be 
suflBcient  of  itself  to  occasion  some  moderate  degree  of  deafness, 
and  to  this  may  be  added  a  sensation  of  fulness  in  the  ears 
and  perhaps  some  tinnitus.  In  many  children,  as  the  result  of 
injudicious  domestic  treatment — bandaging,  poulticing,  etc. — an 
eczema  intertrigo  back  of  the  auricle  is  not  an  uncommon  com- 
plication. The  disease  may  also  arise  as  the  result  of  the  irrita- 
tion due  to  a  purulent  discharge  from  an  ear  that  is  not  cleansed 
properly  or  with  sufficient  frequency.  Again,  it  is  occasionally 
excited  by  the  excoriative  action  of  some  domestic  remedy  that 
is  applied  to  or  dropped  within  the  ear,  and  finally  we  now  and 
again  find  it  in  children  as  an  accompaniment  of  pediculi  capitis. 
Treatment.  The  treatment  will  naturally  differ  somewhat  in 
the  acute  or  moist  and  the  chronic  or  drj'  forms  of  the  disease. 
In  both,  however,  the  general  health  of  the  patient  should  receive 
our  very  careful  attention.  Grastro-intestinal  disturbances  and 
the  generally  associated  constipation  should  be  overcome  as 
quickly  as  possible  by  means  of  dietetic  and  other  hygienic 
measures.  The  circulation  in  general  should  be  invigorated,  and 
that  of  the  skin  in  particular.  If  the  existence  of  any  diathetic 
factor  be  detected — such,  for  instance,  as  gout  or  rheumatism — 
its  appropriate  systemic  treatment  should  be  enforced.  In 
strumous  children  afflicted  with  this  disease  the  syrup  of 
hydriodic  acid,  the  elixir  of  quinine,  iron,  and  strychnine,  cod- 
liver  oil,  and  the  hypophosphites  are  all  remedies  of  decided 
therapeutic   value,   but   their   beneficial   effects   will   always   be 
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greatly  enhanced  by  tlieir   combination    with   an   abundance   of 
fresh  air,  sunshine,  and  exercise. 

In  ordinary  cases  the  local  treatment  that  will  almost  always 
prove  successful  consists  of  the  gentle  but  complete  removal 
of  the  crusts  and  scales  from  the  affected  areas  by  means  of 
curettes,  and  the  then  thorough  application  of  an  ointment  com- 
posed of  the  officinal  ung.  zinc,  oxid.,  5j,  acid,  boric,  5j.  This 
should  also  be  used  by  the  patient  several  times  during  the  day. 
In  the  presence  of  a  tendency  to  weeping  on  the  part  of  the 
eczema  it  will  be  more  satisfactory  to  keep  the  auricle  and  canal 
thickly  dusted  with  a  powder  made  up  of  equal  parts  of  zinc 
oxide  and  boric  acid.  The  less  water  that  is  allowed  to  touch 
the  parts  the  better.  In  obstinate  cases  showing  a  disposition 
to  chronicity  the  occasional  application  to  the  diseased  surface  of 
20  to  40-grain  solutions  of  nitrate  of  silver  will  be  of  advantage. 

If  appropriate  general  measures  are  adopted,  and  the  local 
treatment  is  sufficiently  frequent  in  its  application  and  painstak- 
ing in  its  thoroughness,  the  disease  will  seldom  prove  refractory. 
The  necessity  for  suppressing  any  suppurative  median  otitis  is 
obvious,  and  it  will  be  important,  also,  to  carefully  examine  the 
teeth,  in  order  that  any  causative  dental  irritation,  if  present, 
may  be  discovered  and  removed. 

Acnte  Diffuse  External  Otitis. 

This  is  a  general  dermatitis  involving  the  lining  of  the  external 
auditory  canal,  and  usually  implicating  also  the  cutaneous  cover- 
ing of  the  concha.  It  is  characterized  by  the  usual  symptoms  of 
the  disease  when  occurring  elsewhere — redness,  heat,  pain,  and 
swelling — but  these  are  apt  to  occasion  greater  disturbance  in  this 
situation  because  of  the  limited  dimensions  of  the  canal  and  of  its 
proximity  to  the  middle  ear. 

It  is  by  no  means  of  infrequent  occurrence,  and  this  is  largely 
explained  by  the  fact  that  one  of  its  commonest  causes  is  found 
in  the  use  by  large  numbers  o    people  of  irritating  instruments 


DISEASES  OF  AVRTCl.E  AND  AUDITORY  CANAL.      361 

and  washes  for  the  cleansing  of  the  ears.  Lesions  of  ihe  delicate 
skin  in  this  region  are  readily  producetl  by  the  nnskilled  use  of 
theae  articles,  and  become  easy  avenues  for  coccal  infection. 
The  disease  may  also  ensue  upon  furunculosia  of  the  canal,  or  it 
may  be  occaaioned  by  the  excoriating  action  of  a  purulent  dis- 
charge from  the  middle  ear.  Prolonged  exposure  to  cold  air  or 
to  contact  with  cold  water  may  also  prove  causative  wheu  the 
general  systemic  vitality  is  not  what  it  should  be. 

The  hypersemia,  infiltration,  and  consequent  swelling  of  the 
meatal  Hniug  are  usually  so  great  and  of  such  early  occurrence 
that  it  is,  as  a  rule,  difficult  to  obtain  a  view  of  the  drumhead, 
but  the  dermal  layer  of  this  almost  always  participates  in  the 
inflammation  and  leads  to  a  con.siderable  alteration  in  the  appear- 
ance of  the  membrane.  As  a  consequence  of  the  often  profuse 
serous  infiltration  aii<l  discharge  the  epithelial  laj'er  may  be 
deeply  and  extensively  exfoliated  throughout  the  canal,  and  the 
subjacent  layer  left  exposed  and  intensely  inflamed. 

The  principal  symptom  of  a  subjective  nature  accompanying 
this  disease  is  pain.  There  is  marked  tenderness  upon  pressure 
in  the  neighborhood  of  the  tragus,  and  because  of  the  aggravation 
of  the  pain  that  attends  any  movement  of  the  jaw  the  palient  is 
disinclined  to  partake  of  any  food  that  retjuires  chewing.  In  a 
certain  number  of  cases  tinnitus  is  a  symptom  of  some  promi- 
nence, and  impairment  of  the  hearing  will  be  a  natural  concomi- 
tant of  the  swelling  and  obstruction  of  the  canal.  The  degree  of 
involvement  of  the  tympanic  membrane  will  also  greatly  influence 
the  degree  of  deafness  observed  in  any  case. 

Under  judicious  treatment  the  disease  will  usually  subside 
within  a  week  or  ten  days;  but  if  it  be  neglected,  or  treatment 
be  discontinued  too  soon,  it  may  become  chronic.  In  this  event 
the  occurrence  of  superficial  or  deep  ulceration  is  not  uncommon, 
the  bone  may  be  exposed,  and  this  be  followed  by  the  develop- 
ment of  exuberant  granulations  and  polypi.  The  drumhead  may 
likewise  present  erosions  and  ulcere,  and  if  these  latter  extend 
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deeply,  perforation  of  the  membrane  may  result.  In  chronic 
cases  we  are  apt  to  have  a  seropurulent  discharge,  offensive  at 
times,  and  containing  large  numbers  of  immature  epithelial  cells 
and  perhaps  many  micrococci.  Rarely  periosteitis  may  develop 
in  the  course  of  the  disease,  and  this,  through  denudation  of  the 
bone,  eventuate  in  caries  and  necrosis. 

In  unusually  severe  acute  attacks  of  this  disease  there  may 
occur  now  and  then  within  the  external  meatus  one  or  perhaps 
several  hemorrhagic  vesicles.  These  are  usually  limited  to  the 
bony  portion  of  the  canal,  but  at  times  one  or  more  of  small  size 
may  be  found  upon  the  drumhead  itself. 

Variations  of  the  simple  form  of  external  otitis  are  occasionally 
encountered  in  the  croupous  and  diphtheritic  forms.  These  are 
very  far  from  being  of  frequent  occurrence,  but  they  should  not 
fail  of  recognition.  The  former  is  usually  the  effect  of  an  irrita- 
ting application  or  discharge  in  one  whose  general  condition  is 
such  as  to  favor  the  production  of  an  exudative  inflammation. 
It  is  doubtful  if  the  diphtheritic  form  is  ever  primary.  The  few 
cases  that  have  been  observed  liave  probably  all  resulted  from 
the  infection  of  a  previously  inflamed  canal.  It  may  occur  in 
conjunction  with  diphtheria  of  the  fauces  and  pharynx,  or  with- 
out the  coexistence  of  the  disease  elsewhere.  Examination  of 
the  canal  reveals  the  characteristic  membrane  lining  its  walls, 
and  if  it  be  forcibly  removed  small  hemorrhages  will  occur,  and 
a  highly  inflamed  and  more  or  less  deeply  eroded  cutis  be  ex- 
posed. Pain  is  an  invariable  accompaniment,  and  tenderness 
and  enlargement  of  the  neighboring  lymphatic  glands  are  almost 
always  present. 

The  disease  if  limited  to  the  canal  is  not  apt  to  prove  serious, 
and  systemic  disturbance  will  scarcely  be  noticeable ;  but  if  the 
middle  ear  be  invaded  extensive  ulcerative  destruction,  involving 
the  ossicles,  tympanum,  bony  meatus,  and  even  the  mastoid  process 
may  follow.  Implication  of  the  labyrinth  will  almost  inevitably 
be  attended  by  complete  loss  of  hearing. 
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Treatment.     In  the  early  stage  of  the  simple  acute  inflamma- 

m 

tion  of  the  canal  the  application  of  the  artificial  leech  will  be  of 
value,  and  the  simultaneous  use  of  Leiter's  coil  an  active  aid. 
The  canal  should  be  thoroughly  cleansed  with  a  warm  saturated 
solution  of  boric  acid,  and,  in  case  of  much  swelling  of  the  tis- 
sues with  severe  pain,  free  and  deep  incisions  extending  to  or 
through  the  periosteum  should  be  made.  In  the  less  severe  cases 
tlie  inflammation  may  often  be  quickly  restrained  by  gently 
mopping  the  canal  with  a  50  per  cent,  solution  or  ointment  of 
ichthyol,  and  by  introducing  the  same  medicament  within  the 
canal  upon  wicks  of  absorbent  cotton.  These  should  be  changed 
once  or  perhaps  twice  in  the  twenty-four  hours.  Upon  the  sub- 
sidence of  the  acute  symptoms,  if  there  be  apparent  a  tendency 
to  abundant  secretion,  the  canal  is  to  be  cleansed  and  well  dried, 
and  a  powder  consisting  of  equal  parts  of  boric  acid  and  zinc 
oxide  insufflated. 

During  the  onset  and  height  of  the  attack  the  administra- 
tion of  laxatives  and  the  appropriate  regulation  of  the  diet  should 
be  routine  measures. 

In  the  event  of  chronicity  accompanied  by  ulceration  and  the 
development  of  exuberant  granulations  or  polypi,  these  latter  are 
to  be  removed  with  the  curette  and  their  bases  carefullv  touched 
witli  a  saturated  solution  or  the  fused  crvstal  of  chromic  acid. 
Should  any  exposed  and  carious  bone  be  in  evidence  it  is  best 
removed  with  the  sharp  spoon.  The  annoying  tendency  of 
polvpi  to  recur  mav  verv  often  be  arreatlv  diminished  bv  the 
intnxluction  of  a  saturated  alcoholic  solution  of  boric  acid  upon 
pledgets  of  absorbent  cotton. 

The  treatment  of  the  croupous  and  diphtheritic  forms  of  exter- 
nal otitis  differs  but  slightly  from  that  of  the  simple  inflammation. 
The  membranous  exudate  is  to  be  removed  gently,  but  as  thor- 
oughly as  possible,  with  forceps  and  cotton-mop,  and  any  remain- 
ing fragments  liquefied  by  means  of  hydrogen  dioxide.  A  1  to 
30(X)   solution   of  the   mercuric  chloride   may  then   be  applied 
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throughout   the   canal,  and  this  followed  by  the  insufflation  of 
equal  parts  of  boric  acid  and  iodoform. 

Acute  Circumscribed  External  Otitis — Furunculosis. 

The  frequency  of  this  disease,  the  very  great  pain  usually 
attending  it,  and  its  tendency  to  recur  at  brief  intervals  give  it 
an  importance  quite  out  of  proportion  to  its  seriousness.  It  con- 
sists of  a  circumscribed  inflammation  of  the  skin  and  subcuta- 
neous tissues  of  the  external  auditory  canal,  the  process  commonly 
terminating  in  the  development  of  a  small  abscess  or  furuncle 
which  undergoes  either  resolution  or  spontaneous  rupture.  These 
boils  may  be  either  single  or  multiple,  and  they  may  occur  in  any 
portion  of  the  canal.  Most  often,  however,  they  are  found  in 
the  cartilaginous  meatus,  due,  no  doubt,  to  the  greater  abundance 
in  this  region  of  sebaceous  glands  and  hair  follicles. 

Etiology.  Any  systemic  disease,  acute  or  chronic,  which 
seriously  impairs  the  general  health  and  leads  to  lowered  tissue 
resistance  will  act  as  a  predisposing  cause  of  this  affection.  Local 
disease  also  of  the  integument  of  the  canal — such  as  chronic 
eczema  or  a  prolonged  hypersemia  due  to  the  irritating  effect  of  a 
purulent  discharge  from  the  middle  ear — makes  it  a  fertile  soil 
for  the  establishment  of  this  disease.  The  exciting  cause,  there 
is  little  doubt,  is  some  variety  of  micro-organism — usually  the 
staphylococcus  aureus  or  albus.  These  gain  entrance  to  the 
sebaceous  glands  or  hair  follicles,  or  make  their  way  into  the 
deeper  tissues  through  some  accidental  breach  in  the  superficial 
layer — the  result,  very  often,  of  some  mechanical  irritation,  such 
as  rubbing  or  scratching  the  ear — and  then  rapidly  multiply. 

Symptoms.  Pain  is  the  prominent  symptom  of  the  disease, 
and  is  usually  most  intense.  In  those  cases  in  which  the  infec- 
tion and  eusuing  inflammation  are  limited  to  the  superficial  layers 
of  the  integument  the  amount  of  pain  present  may  be  compara- 
tively slight,  but  such  cases  are  very  exceptional.  The  degree 
of  pain  also  varies  at  times  with  reference  to  the  portion  of  the 
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canal  in  which  the  furuncle  is  situated.  In  the  bony  meatus, 
where  the  integumentary  lining  is  thin,  dense,  and  unyielding, 
the  sensory  nerve-endings  suffer  much  more  through  inflam- 
matory swelling  than  when  it  affects  the  looser  tissue  of  the  car- 
tilaginous portion.  Even  in  this  latter  situation,  however,  the 
pain  is  not  rarely  of  such  intensity  that  the  appetite  is  lost,  sleep 
is  abolished,  and  the  mental  balance  may  be  temporarily  affected. 
General  tenderness  of  the  auricle  is  always  present,  and  if  the 
boil  develops  upon  the  posterior  wall  of  the  meatus  the  inflam- 
matory redness  and  swelling  may  extend  over  the  mastoid 
process  and  lead  to  a  momentary  suspicion  of  disease  of  this 
structure.  The  greater  or  less  occlusion  of  the  canal  gives  rise 
to  a  proportionate  amount  of  tinnitus  and  deafness. 

No  attempt  to  introduce  the  speculum  should  be  made  until 
the  auricle  and  orifice  of  the  meatus  have  been  carefully  exam- 

Fig.  105. 


Faruncle  knife. 


ined  without  its  aid.  By  one  or  the  other  method  the  furuncle 
can  be  seen  projecting  into  the  lumen  of  the  canal,  and  there  am 
scarcely  be  any  possibility  of  mistaking  its  nature.  Its  broad 
base  and  general  contour  should  prevent  its  being  regarded  as  a 
polyp,  and  the  probe  will  exclude  any  possibility  of  mistaking 
it  for  an  exostosis. 

Treatment.  Should  the  nature  of  the  disturbance  be  recog- 
nized in  its  earlier  stage,  previous  to  the  formation  of  any  dis- 
tinct furuncle,  the  application  of  the  artificial  leech  in  front  of 
the  tragus  or  of  a  blister  behind  the  ear  may  arrest  its  progress 
and  lead  to  its  resolution.  In  case,  however,  it  is  discovered 
that  one  or  more  boils  are  already  in  course  of  development,  there 
should  be  no  question  as  to  the  propriety  of  immediate  incision. 
This  need  not  be  extensive,  but  it  should  be  deep  enough  to 
secure  free  depletion  and  to  give  issue  to  any  pus  that  may  be 
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present.  The  immediate  relief  that  is  afforded  by  this  measure 
should  dispose  of  any  objections  to  it  that  are  grounded  on  the 
belief  that  it  provides  an  increased  surface  for  further  infection. 
The  rapid  diminution  of  the  swelling  enables  us  to  keep  the 
wound  clean  and  approximately  aseptic,  and  the  removal  of  the 
pus  and  the  limitation  of  its  further  production  lessen  by  so 
much  the  probability  of  an  auto-infection.  Should  spontaneous 
rupture  have  occurred  previous  to  the  visit  of  the  patient  the 
opening,  if  small,  should  be  sufficiently  enlarged  to  permit  of  its 
complete  evacuation.     (Fig.  105.) 

The  cleansing  of  the  canal  may  be  effected  by  gentle  syringing 
with  warm  sterile  water,  this  being  supplemented  by  a  solution 
of  hydrogen  dioxide.  When  this  is  completed  a  1  to  3000 
bichloride  solution  is  to  be  applied  by  means  of  the  cotton-carrier 
to  every  accessible  portion  of  the  canal,  and  the  ear  then  covered 
by  a  pad  of  sterilized  gauze  or  cotton.  This  treatment  should  be 
repeated  twice  each  day,  if  possible,  until  the  acute  symptoms 
have  subsided.  Poultices  are  objectionable  because  of  their 
prejudicial  effect  upon  the  epithelial  layer  of  the  integument, 
whereby  its  power  of  resistance  to  germ  invasion  is  lowered. 

Upon  the  subsidence  of  the  inflammation  and  the  disappearance 
of  swelling,  steps  should  be  taken  to  prevent  any  reproduction  of 
furuncular  formation.  For  this  purpose  some  variety  of  mer- 
curial ointment  is  of  value — ung.  hydrarg.  nitrat.  5j,  ol.  amyg- 
dalae fSj,  or  ichthyol,  vaseline,  lanolin  aa  5j.  These  should  be 
daily  applied  throughout  the  whole  extent  of  the  canal  for  ten 
days  or  two  weeks  after  the  termination  of  the  attack.  Every- 
thing in  the  way  of  general  treatment  that  will  improve  the 
health  of  those  who  display  a  tendency  to  recurring  attacks  of 
this  disease  will  contribute  to  its  prophylaxis. 

Otomycosis. 

^is  is  a  form  of  diffuse  external  otitis  due  to  the  growth 
Tidiin  the  canal  of  certain  microscopical  fungi.     Those  most  fre- 


DISEASES  OF  A  URICLE  AND  A  UDITOR  Y  CANAL,      367 

quently  responsible  for  the  production  of  this  disease  are  the 
aspergillus  niffincans  and  the  aapergilliut  flavescens,  the  former 
being  the  more  common  of  the  two. 

Etiology.  There  is  no  one  cause  that  will  explain  the  implan- 
tation of  thb  fungus  within  the  meatus,  but  it  seems  that  any- 
thing that  exerts  a  depressing  effect  either  upon  the  general 
vitality  or  upon  the  inherent  protective  power  of  the  epithelial 
covering  of  the  skin  which  lines  the  canal  will  favor  its  lodge- 
ment and  growth.  It  is  found  with  greater  frequency  in  those  of 
middle-age  than  in  the  young  or  old,  and  among  the  poor  than 
among  those  in  comfortable  circumstances  who  live  under  better 
hygienic  conditions. 

Symptoms.  Before  the  mass  of  material  produced  by  the 
growth  of  the  fungus  has  become  sufficient  to  occasion  obstruc- 
tion of  the  canal  and  pressure  upon  its  sensitive  walls,  the  patient 
may  complain  of  nothing  more  than  some  slight  itching  or  burn- 
ing within  the  meatus,  and  perhaps  a  sensation  of  fulness  in  the 
ears.  Later,  however,  tinnitus  and  impaired  hearing  are  added 
to  the  list  of  symptoms,  and  when  the  fungus  has  multiplied  to 
such  an  extent  that  it  becomes  distinctly  irritating  and  excites 
more  or  less  inflammation  of  the  meatal  lining,  pain  in  varying 
degree  will  make  its  appearance.  This  is  apt  to  be  of  a  sharp, 
lancinating  character,  and  is  at  times  very  severe. 

The  appearances  observed  in  the  affected  canal  will  vary  some- 
what with  the  length  of  standing  of  the  disease.  In  the  majority 
of  instances  the  bony  portion  of  the  meatus  will  be  found  to  have 
a  coating  of  a  loose,  scaly  nature,  and  if  it  be  due  to  the  growth 
of  the  aspergillus  nigricans  the  surface  of  the  mass  will  be 
sprinkled  with  blackish  spots.  The  other  variety  of  the  fungus 
— the  aspergillus  flavescens — is  characterized  by  a  flaky  coating 
which  looks  as  though  it  had  been  dusted  by  a  yellowish  powder. 
When  the  fungoid  growth  has  been  present  long  enough,  and  has 
occasioned  sufficient  irritation  of  the  canal  walls  to  provoke  some 
inflammatory  secretion,  the  mass   becomes  moist  and  resembles 
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somewhat  a   cylinder   of   wet   blotting-paper.     (I'if?^-    106   and 
107.) 

Althitngh  but  little  ilifSculty  usually  attends  the  recognitiou  of 
the  disease,  yet,  as  a  precautionary  measure  against  error,  it  is 
perhaps  always  well  to  resort  to  a  mieroscojjical  examination  of 
the  foreign  materiaL  Enclosing  in  its  meshes  a  number  of 
squamous  epithelial  cells,  we  shall  find  a  thick  network  of  myce- 
lium, and,  in  addition,  numerous  fruit  stalks,  these  being  cylin- 
drical filaments  containing  septa  or  hyphse  and  ending  in  a 
n>unded  fructificatiou  or  fruit  capsule.  These  terminations  are 
comparatively  large   and  very  dark  in  color,  or,  on   the   other 


AipecgilloB     (HouiEi,) 


hand,  are  small  and  of  yellowish  hue,  according  to  whether  the 
fungits  is  of  the  nigricans  or  the  ilavescens  variety. 

Treatment,  However  thoTOUghly  the  canal  may  be  syringed 
or  vigorously  moppwl  out  with  the  cotton-applicator,  its  cleansing 
will  be  but  partial.  A  greater  or  less  number  of  microscopical 
spores  will  remain  in  spite  of  the  most  energetic  use  of  mechanical 
methods  of  removal,  and,  therefore,  we  must  supplement  such 
methods  by  the  use  of  some  agent  that  will  effcKJt  their  destruc- 
tion, Prelimiuary  to  the  application  of  this,  however,  it  will  be 
advisable  to  spend  a  few  days  in  reducing  the  irritative  inflam- 
mation of  the  meatal  integument  that  we  are  apt  to  tiud  in  most 
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of  these  cases.  Ordinary  sedatives  and  astringents  will  usually 
quickly  accomplish  this.  A  1  to  2000  alcoholic  solution  of  mer- 
cury bichloride  may  now  be  instilled  into  the  canal,  the  patient 
reclining  upon  a  couch,  with  the  affected  ear  uppermost,  until  it 
is  filled.  Either  absolute  or  dilute  alcohol  may  be  used,  accord- 
ing to  the  amount  of  burning  pain  produced.  This  solution 
should  be  permitted  to  remain  in  the  ear  for  some  ten  or  fifteen 
minutes,  and  its  application  should  be  repeated  two  or  three 
times  a  day  for  several  days,  and  occasionally  afterward  for  about 
two  weeks,  in  order  to  completely  destroy  the  spores  and  prevent 
any  reappearance  of  the  disease.  Another  remedy  that  is  of 
much  curative  value  is  salicylic  acid  in  2  per  cent,  alcoholic  solu- 
tion. 

Foreign  Bodies  in  the  External  Anditory  Canal. 

The  discovery  of  foreign  bodies  within  the  external  meatus  is 
of  very  frequent  occurrence.  They  may  be  animate  or  inanimate, 
and  they  may  either  originate  within  the  canal  or  enter  it  from 
without. 

Those  which  arise  from  within  are  usually  of  the  nature  of 
accumulations  and  may  consist  of  inspissated  cerumen,  of  a  com- 
pact or  laminated  mass  of  desquamated  epithelial  cells  {keratosis 
obturana),  or  of  a  combination  of  cerumen  and  epithelium  with  a 
large  proportion  of  hairs  from  the  tragus  and  outer  portion  of  the 
meatus.  Not  infrequently,  also,  the  scanty  purulent  discharge 
from  a  sluggish  otorrhoea  may  remain  within  the  canal,  undergo 
inspissation  and  hardening,  and  form  a  plug  of  dense  consist- 
ence. 

A  great  variety  of  objects  may  enter  or  be  introduced  into  the 
ear  from  without.  Different  kinds  of  insects  may  make  their 
way  into  the  canal,  generally  during  sleep,  or  inanimate  objects 
may  be  intentionally  pushed  within  a  child^s  ear  either  by  him- 
self or  by  one  of  his  playmates. 
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TnBpiiBated  Oerumen. 

Accumulations  of  this  secretion  are  not  always  due  to  the  same 
cause.  In  a  certain  proportion  of  cases  some  alteration  in  the 
character  of  the  cerumen  is  responsible  for  its  retention.  In 
others  the  curvature  of  the  canal  may  depart  so  far  from  the 
normal  as  to  offer  a  mechanical  hindrance  to  the  escape  of  the 
secretion.  Finally,  and  probably  in  the  majority  of  cases^  it  is 
the  result  of  ill-advised  attempts  on  the  part  of  the  patient  to 
cleanse  the  canal  by  means  of  some  one  of  the  various  imple- 
ments that  are  largely  sold  for  this  purpose.  These  too  often 
defeat  the  end  that  they  are  intended  to  serve  by  pushing  inward 
the  cerumen  instead  of  assisting  nature's  methods  of  removing  it. 

Ssrmptoms.  It  is  often  surprising  that  so  few  symptoms  may 
attend  the  presence  within  thq  canal  of  very  large  and  hard 
masses  of  cerumen.  Such  plugs  may  be  present  for  long  periods 
of  time,  during  which,  if  a  minute  channel  remain  for  the  passage 
of  the  sound  waves  to  the  drumhead,  the  patient  may  remain 
quite  unconscious  of  their  existence.  If,  however,  this  channel 
becomes  closed  or  the  mass  be  forced  against  the  tympanic  mem- 
brane, symptoms  immediately  develop  which  prompt  the  patient 
to  seek  relief.  These  are  usually  a  sudden  deafness,  with  perhaps 
a  sensation  of  fulness  in  the  canal  or  of  pressure  upon  the  drum- 
head. This  pressure,  being  transmitted  through  the  ossicles  to 
the  labyrinthine  fluids,  may  readily  occasion  vertigo  and  at  times 
hallucinations  of  hearing.  The  patient  will  often  complain  of 
the  reverberating  sound  of  his  voice,  it  sounding  to  him  as 
though  he  were  "  talking  into  a  barrel."  In  exceptional  cases  a 
very  hard  and  dry  plug  may  suflBciently  irritate  the  canal  walls 
to  provoke  some  pain. 

Diagnosis.  Though  at  first  some  little  uncertainty  may  attend 
the  recognition  of  impacted  cerumen,  a  very  little  experience 
should  suffice  to  make  its  diagnosis  a  matter  of  comparative 
ease. 


DISEASES  OF  A  UBICLE  AND  A  UDITOB  Y  CANAL.      371 

If  there  is  no  thick  growth  of  hair  about  the  tragus  to  obstruct 
the  view,  we  can  very  often  discover  the  plug  by  simply  drawing 
the  auricle  upward  and  backward.  If  the  mass  be  detected  in 
this  way  almost  at  the  orifice  of  the  canal,  it  certainly  should  not 
be  mistaken  for  the  drum-membrane,  even  if  its  presenting  sur- 
face be  polished  and  of  a  somewhat  glistening  appearance.  The 
gentle  use  of  the  probe  will  be  of  service  in  banishing  any  doubt. 
In  case,  however,  that  the  plug  is  too  deeply  situated  to  be  seen 
by  the  unaided  eye,  the  introduction  of  the  speculum  becomes 
necessary.  Some  care  should  be  observed  in  the  employment  of 
this  instrument  lest  it  lead  us  into  error.  If,  for  instance,  it  be 
not  accurately  directed  in  the  course  of  the  canal,  a  slight  smear  of 
wax  upon  the  wall  may  be  mistaken  for  a  completely  occluding 
plug.  It  has  often  happened,  also,  that  the  shining  face  of  a 
deeply  sunken  mass  of  cerumen  has  been  thought  to  be  the  mem- 
brana  tympani.  The  absence  of  the  handle  of  the  malleus  as  a 
feature  of  this  supposed  membrane,  however,  should  apprise  one 
of  this  blunder,  and  a  further  test  will  be  found  in  the  applica- 
tion to  it  of  a  moistened  tuft  of  cotton  upon  the  tip  of  a  probe. 
The  yellowish  discoloration  of  the  cotton  that  will  be  obtained  in 
this  way  will  at  once  reveal  the  deception. 

Treatment.  For  several  excellent  reasons  syringing  of  the 
canal  with  warm  water  is  the  best  method  for  the  removal  from 
it  of  a  mass  of  impacted  cerumen.  If  skilfully  used  the  syringe 
will  usually  empty  the  canal  much  more  quickly  than  if  other 
instruments  be  employed  ;  even  in  unskilled  hands  it  is  scarcely 
likely  to  inflict  the  least  injurj' ;  and  finally,  from  the  patient^s 
point  of  view,  it  is  decidedly  the  least  unpleasant  method  that 
can  be  adopted.  To  facilitate  the  removal  of  the  plug  in  case  it 
be  very  hard  and  rather  firmly  adherent  to  the  walls  of  the  canal, 
a  very  useful  preliminary  to  the  employment  of  the  syringe  will 
be  the  instillation  within  the  canal  of  some  solution  that  will 
soften  the  mass  and  loosen  its  attachment  to  the  integument. 
A  moderatelv  dilute  solution  of  livdrogen  dioxide  is  verv  efifec- 
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live  for  this  purpose,  or  the  patient  may  be  given  this  solution — 
sodii  bicarb,  gr.  xx,  glycerin  oji  aquie  5j — Jind  told  to  put  a  few 
drops  of  it  in  the  cunal  several  times  a  day,  retaining  it  for  some 
rainutea  each  time,  and  to  return  in  two  or  three  days  for  the 
syringing.  The  most  satisfactory  form  of  syringe  is  one  of  two 
or  three  ounces  capacity,  having  a  glass  barrel  and  a  long,  taper- 
ing nozKle,  The  hard-rubber  cap  at  each  end  should  be  remo\'- 
able  and  the  piston  packing  he  of  asbestos,  so  that  the  whole 
instrument  can  be  cosily  and  thoroughly  cleanse<l  and  sterilized. 
The  length  and  slendemess  of  the  nozzle  enable  the  surgeon  to 
see  distinctly  the  position  of  its  tip  and  to  direct  with  accuracy 
the  stream  of  water.  Some  form  of  receptacle  nuist  be  used  to 
catch  the  water  as  it  flows  from  the  ear.  \'arious  styles  of  basins 
are  in  common  use,  but  these  must  all  be  held 

fby  the  patient,  and,  as  his  hand  is  apt  to  l>e 
rather  unsteady  than  otherwise,  their  contents  are 
too  liable  to  be  spilled  by  any  sudden  movement 
upon  his  part.  A  far  more  convenient  and 
cleanly  device  is  the  spout-shaped  cup  which  can 
bo  hmig  upon  the  auricle  by  a  wire  loop.  At  its 
lower  extremity  is  an  outlet  to  which  is  attachetl 
a  rubber  tube  of  suitable  length,  and  through  this 
the  waste  fluid  is  conveyed  to  a  cuspidor  or  otlier 
vessel  upon  the  floor.  (Fig.  108.) 
The  water  used  is  always  to  be  heated  to  an 
agreeable  temperature,  and  the  stream  from  the 
syringe  should  be  directed  around  the  borders  of 
Earspouiviittiivasij  the  plug  rather  than  at  its  centre.  By  doing  this 
'''■*■  the  mass  is  much  more  readily  detached  from  the 

walls  of  the  cansil,  and  its  emergence  will  be  favored  by  the  return 
flow  of  the  fluid,  It  is  always  well  to  straighten  the  cunal  as 
much  as  possible  by  the  usual  upward  and  backward  traction  upon 
the  auricle.  \o  more  than  a  moderate  amount  of  force  should  be 
einptove<l  in  injecting  the  water,  not  only  because  it  ie  uncalled 
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for,  but  because  any  excess  of  force  may  occasion  some  vertigo 
in  the  patient  or  perliaps  inflict  some  injury  upon  the  drumhead. 
Upon  the  escape  of  the  plug  the  meatus  should  be  gently  mopped 
dry  by  means  of  the  cotton-carrier,  and  should  its  walls  be  exco- 
riated or  inflamed  to  any  noticeable  d^ree  a  soothing  and  protec- 
tive ointment  may  be  applied  to  them,  or  a  powder  of  boric  acid 
and  zinc  oxide  insufflated.  For  several  hours  also  a  pledget  of 
cotton  should  be  worn  in  the  meatus,  in  order  that  the  newly 
exposed  and  sensitive  lining  may  not  be  chilled. 

In  those  somewhat  exceptional  cases  known  as  keratosis  obtu- 
rans,  in  which  the  plug  is  principally  made  up  of  desquamated 
epithelium,  the  syringe  will  often  prove  of  itself  unable  to  effect 
its  expulsion.  In  this  event  we  are  compelled  to  resort  to  other 
instrumental  aid.  Blunt  curettes  and  appropriate  forceps  will 
generally  enable  us  to  gradually  break  up  the  dense  mass  and  to 
remove  it  in  fragments,  but  the  greatest  possible  care  should  be 
observed  in  doing  this,  and  no  one  should  attempt  it  who  cannot 
enjoy  to  the  fullest  extent  the  advantage  afforded  by  the  head- 
mirror,  or  who  does  not  possess  the  delicate  skill  that  is  abso- 
lutely essential  to  the  safe  employment  of  these  instruments. 
Used  in  conjunction  with  them,  the  syringe  is  of  value  in  soften- 
ing the  epithelial  plug  and  making  its  instrumental  disintegration 
and  removal  the  more  easv. 

Foreign  Bodies. 

The  misguided  playfulness  of  children,  the  pranks  that  they 
are  apt  to  play  upon  one  another,  are  responsible  for  the  introduc- 
tion of  an  infinite  variety  of  foreign  bodies  within  the  auditory 
canal. 

Of  the  many  inanimate  objects  that  are  frequently  inserted,  a 
certain  number — such  as  smooth  beads,  round  buttons,  or  cherry- 
stones— are  quite  un irritating  and  do  no  harm  so  long  as  they 
are  allowed  to  remain  unmolested  by  rough  or  awkward  attempts 
at  removal.     Another  variety  of   object,  however,  while   being 
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primarily  equally  as  unirritating  as  those  just  raentioned^  is  yet  apt 
to  undergo^  as  the  result  of  the  heat  and  moisture  of  the  meatus^ 
germination^  and  growth,  or  possibly  mere  swelling.  This  is  the 
objectionable  feature  of  such  bodies  as  peas,  beans,  coffee  berries, 
or  different  kinds  of  seeds.  Finally,  we  have  a  long  list  of  insects 
and  bugs  that  may  fly  or  crawl  into  the  meatus,  particularly 
during  sleep. 

Ssrmptoms.  The  symptoms  that  attend  the  presence  of  a  for- 
eign body  within  the  meatus  will  vary  in  their  aggressiveness 
with  the  amount  of  irritation  and  obstruction  that  are  occasioned 
by  it.  If  it  happens  to  be  smooth  and  round,  if  it  has  been 
introduced  without  force,  and  is  not  of  sufficient  size  to  com- 
pletely fill  the  canal,  it  may  give  rise  to  no  symptoms  whatever, 
and  may  perhaps  remain  entirely  inoffensive  for  years.  If, 
however,  all  these  conditions  are  reversed  we  will  assuredly  have 
more  or  less  inflammatory  disturbance,  pain,  and  deafneas. 

If  the  insertion  of  the  body  lias  been  of  recent  occurrence  there 
can  be  little  or  no  difficulty  in  its  discovery.  With  the  speculum 
and  head-mirror  at  our  disposal  there  is  no  need  of  a  histor}'. 
Even  with  these  to  aid  us,  however,  if  sufficient  time  has 
elapsed  to  permit  of  much  inflammatory  swelling  of  the  canal, 
or  if  the  body  has  become  coated  with  cerumen  or  any  tympanic 
discharge  that  may  be  present,  we  may  have  considerable  diffi- 
culty in  discovering  or  in  recognizing  it. 

Treatment.  There  is  scarcely  anything  in  the  whole  range  of 
ear  work  that  will  so  severely  test  the  skill  and  discretion  of  the 
aural  surgeon  as  the  removal  under  unfavorable  conditions  of 
a  foreign  body  from  the  external  canal.  Lightness  and  steadi- 
ness of  hand,  infinite  patience,  and  excellence  of  judgment  must 
all  be  combined  if  he  would  avoid  not  only  failure,  but  perhaps 
the  infliction  of  serious  injury  to  the  contiguous  structures.  Even 
though  one  be  possessed  of  all  these  attributes,  resort  to  instru- 
mental delivery  should  never  be  made  until  the  syringe  has 
proved  ineffective.     In  the  very  large  majority  of  cases,  how- 
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ever,  the  syringe,  if  property  used,  will  be  successful.  Where 
there  is  no  impaction  of  the  body,  and  the  canal  has  not  been 
wounded  and  inflamed  by  previous  crude  attempts  to  empty  it, 
there  can  be  little  else  to  interfere  Mrith  the  washing  out  of  the 
body  by  ordinary  warm  water  syringing.  Straightening  of  the 
canal  should  be  effected  by  traction  upon  the  auricle,  and  the 
stream  of  water  then  directed  not  at  the  body,  but  between  it 
and  the  canal  wall.  In  those  children  who  are  either  timid  or 
combative — and,  unfortunately,  there  are  many  of  them — it  is 
not  infrequently  necessary  to  employ  an  anaesthetic,  in  order  that 
the  syringing  may  be  properly  conducted.  Should  it  fail,  how- 
ever— as,  in  spite  of  skill  and  perseverance,  it  sometimes  will — 
we  can  now  with  a  clear  conscience  resort  to  one  or  more  of 
the  several  instruments  that  have  been  devised  for  such  emer- 
gencies. 

The  blunt  ring-curettes,  slender  hooks,  and  delicate  needle- 
toothed  forceps  that  are  at  our  service  will  seldom  fail  in  skilled 
hands  to  extract  the  foreign  body  The  fact,  however,  that  even 
the  expert  must  use  the  utmost  care  and  caution  in  the  employ- 
ment of  these  instruments,  should  be  sufficient  to  deter  any 
thumb-fingered  apprentice  from  rushing  in  where  the  trained 
otologist  would  tread  with  becoming  fear. 

When  an  insect  has  made  its  way  into  the  ear  it  is  best,  before 
attempting  its  removal  by  the  syringe  or  forceps,  to  first  destroy 
it  by  instilling  oil  into  the  canal.  Where  the  foreign  body  is  of 
such  size  as  to  completely  fill  the  lumen  of  the  canal  and  to  pre- 
vent the  passage  beyond  it  of  any  instrument  that  might  effect 
its  removal,  an  old  device  that  has  recently  been  rediscovered 
may  be  adopted.  It  consists  in  moistening  the  tip  of  a  camel's- 
hair  brush  with  glue,  applying  it  to  the  body  in  the  canal,  and 
allowing  it  to  remain  until  the  glue  has  set.  When  this  has 
occurred  the  two  may  often  be  removed  together.  It  is  essen- 
tial to  dry  the  body  thoroughly  before  placing  the  brush  in  con- 
tact'with  it. 
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In  the  rare  event  that,  in  spite  of  all  the  surgeon's  skill  and 
ingenuity,  the  body  persists  in  remaining  within  the  canal,  it  may 
become  necessary  in  order  to  prevent  the  development  of  severe 
inflammation  with  possible  extension  to  vital  structures,  to  reach 
and  remove  the  object  by  detaching  the  pinna  and  posterior 
portion  of  the  cartilaginous  canal. 


CHAPTER    XVII. 

DISEASES  AND  INJURIES  OF  THE  MEMBRANA  TYMPANI 

AND  TYMPANUM. 

Myringitis — Acute  and  Ohronic. 

That  this  can  occur  as  a  distinct  disease  is  vigorously  denied 
by  many  otologists.  Clinically,  however,  it  is  convenient  to 
admit  its  possibility,  for  cases  occasionally  occur  in  which  inflam- 
matory involvement  of  the  membrane  is  so  marked,  while  accom- 
panying disturbance  of  the  tympanum  itself  or  of  the  external 
canal  is  so  insignificant,  that  the  affection  of  the  drumhead  seems 
to  constitute  the  sole  pathological  event.  It  is  usually  occasioned 
by  the  direct  application  of  some  form  of  irritant,  cold  air  or 
water  being  at  times  to  blame,  while  at  others  very  hot  water  or 
oils  have  produced  it. 

Ssrmptoms.  It  is  the  disproportionate  mildness  of  the  subjec- 
tive symptoms  attending  this  disease,  as  compared  to  the  marked 
objective  changes  in  the  appearance  of  the  drumhead,  that  largely 
justifies  us  in  classifying  the  affection  as  a  disease  in  itself. 
When  well  established,  inspection  will  usually  reveal  very  deep 
congestion  of  the  membrane,  but  no  bulging  or  other  indication 
of  the  presence  of  fluid  in  the  middle  ear.  The  lining  of  the 
adjacent  portion  of  the  canal  will  be  found  very  slightly  flushed, 
if  at  all.  Although  pain  may  be  sharp  and  stinging  at  times,  it 
is  commonly  but  moderate  in  degree.  Deafness  and  tinnitus  are 
also  much  less  evident  than  one  would  be  led  to  expect  by  the 
findings  of  his  examination  with  the  speculum.  Infiltration  and 
thickening  of  the  drumhead  attend  the  progress  of  the  inflamma- 
tion, and  rapid  desquamation  of  the  dermoid  epithelium  being 
added  to  the  serous  exudation  will  lead  to  a  purulent  film  or  coat- 
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ing  upon  the  membrane.  Beneath  this,  superficial  or  deep 
erosions  may  occur  and  it  is  not  impossible  that  ulcerative  per- 
foration of  the  membrane  from  without  inward  may  take  place. 
If  the  membrane  be  cleansed  it  will  be  found  to  have  a  rough- 
ened or  granular  appearance^  and  a  minute  abscess  or  two  may  be 
discovered  in  its  deeper  layers.  These  will  usually  rupture  spon- 
taneously^ leaving  shallow  ulcerations.  If  the  disease  becomes 
chronic  the  inflammatory  reddening  of  the  drumhead  gradually 
acquires  a  darker  hue,  the  suppurative  process  continues  with 
lessened  activity,  and  granulations  of  varying  size  will  gradually 
develop. 

Treatment.  Although  in  these  cases  the  mucous  membrane  of 
the  middle  ear  and  Eustachian  tube  may  not  share  at  all  in  the 
acute  inflammation  of  the  drumhead,  yet  it  is  probable  that  there 
is  always  more  or  less  chronic  catarrh  of  them.  Thorough  cleans- 
ing of  the  nose  and  postnasal  space  may,  therefore,  have  some 
restraining  influence  upon  the  intensity  of  the  inflammation,  and, 
in  addition,  we  may  mop  the  tubal  orifice  with  some  glycerite  of 
tannin.  Externally,  in  case  the  disease  displays  a  more  than  ordi- 
nary activity,  the  application  of  the  artificial  leech  in  front  of  the 
tragus  will  be  of  value,  and  we  may  also  paint  some  tincture  of 
iodine  back  of  the  auricle.  The  treatment  of  the  membrane  itself 
will  consist  of  careful  cleansing  by  means  of  the  cotton-carrier, 
and  this  will  be  followed  by  the  gentle  insufflation  of  a  powder 
composed  of  equal  parts  of  zinc  oxide  and  boric  acid.  A  little  mor- 
phine may  be  added  to  this  if  pain  should  be  at  all  severe.  If 
instead  of  entirely  subsiding  within  a  few  days  the  disease  should 
display  any  tendency  to  chronicity,  and  if  this  be  evidenced  by 
the  development  of  minute  ulcers  or  granulations  upon  the  mem- 
brane, a  light  brushing  of  these  with  a  10  or  20-grain  solution  of 
silver,  repeated  a  few  times,  will  usually  suffice  to  bring  the  dis- 
ease  to  a  close. 

During  the  acute  stage  of  the  disease  the  administration  of  an 
active  laxative  and  some  temporary  restriction  of  the  diet  will  be 
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apt  to  have  a  happy  effect  in  restraining  the  energy  of  the  inflam- 
mation. 

Im'nries  of  the  Membrana  Tympani. 

Perforations  of  the  membrana  tvmpani  as  the  result  of  trau- 
matism are  of  quite  frequent  occurrence.  The  reprehensible  habit 
among  ignorant  people  of  punishing  children  by  boxing  their  ears 
is  often  responsible  for  this  injurj'.  Analogous  to  this  is  the 
effect  of  sudden  condensation  of  the  air  in  the  outer  portion  of  the 
ear  by  violent  explosions.  The  wound  of  the  membrane  is  prob- 
ably due  in  the  larger  number  of  cases  to  direct  violence  exerted 
by  the  forcible  entrance  into  the  external  canal  of  some  foreign 
body.  There  is  nothing  to  be  gained  by  an  enumeration  of  the 
many  and  wide  variety  of  articles  that  liave  occasioned  this  injurj'. 
They  may  enter  the  canal  by  accident  or  be  introduced  by  design. 
Again^  in  a  considerable  number  of  cases  in  which  atrophic  or 
d^enerative  changes  of  the  tympanic  membrane  have  been 
present,  its  rupture  has  been  occasioned  by  violent  paroxysms  of 
coughing  or  sneezing.  A  sudden  and  overvigorous  blowing  of 
the  nose  has  also  been  known  to  produce  a  j>erforation,  and, 
through  the  same  mechanism,  too  forcible  inflation  of  the  middle 
ear,  either  by  the  Politzer  bag  or  the  catheter,  has  had  a  similar 
effect.  In  the  event  of  rupture  having  been  caused  by  a  violent 
explosion  in  the  immediate  neighborhood  of  the  ear,  it  will 
usuallv  be  found  that  some  catarrhal  or  other  obstruction  of  the 
Eustachian  tube  has  been  an  accessory  factor  in  the  accident 
through  its  interference  with  the  normal  ventilation  of  the  tym- 
panum. 

The  appearance  and  situation  of  ruptures  of  the  tymjmnic 
membrane  will  depend  upon  the  manner  of  their  production. 
When  resulting  from  direct  violence  they  will  most  often  be 
found  in  the  anterior  half  of  the  membrane.  The  general  shai)e 
of  the  wound  will  conform  more  or  less  closelv  to  that  of  the 
instrument  or  article  that  has  inflicted  it,  and  whether  its  edges 
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be  smooth  or  ragged  will  also  be  influenced  by  the  same  circum- 
stances. A  moderate  amount  of  hemorrhage  will  usually  be  pro- 
voked by  the  accident  and  the  blood  will  be  found  about  the 
margin  of  the  wound  and  perhaps  occupying  a  portion  of  the 
canal.  In  case  of  much  injury  to  the  inner  wall  of  the  tym- 
panum with  perhaps  coincident  infection,  a  suppurative  median 
otitis  will  be  a  highly  probable,  if  not  inevitable,  outcome.  The 
rupture  that  is  caused  by  indirect  violence  is,  as  a  rule,  round  or 
oval  in  shape,  and  its  edges  are  apt  to  have  a  gaping  appearance. 
It  is  most  often  located  in  the  posterior  half  of  the  membrane,, 
and  if  oval  its  direction  usually  corresponds  to  that  of  the  radia- 
ting fibres  of  the  median  layer.  Hemorrhage  is  commonly  less- 
than  in  the  wound  due  to  direct  violence.  If  the  perforation  haa 
been  caused  by  a  severe  fall  or  blow  upon  the  ear,  symptoms  of 
labyrinthine  concussion — such  as  deafness,  giddiness,  and  tinnitus 
— may  ensue.  The  deafness  that  denotes  this  complication  is  not 
only  severe,  but  it  is,  in  a  large  proportion  of  cases,  permanent. 

Treatment.  It  is  best  to  trust  largely  to  nature  to  repair  these 
ruptures  of  the  membrane  and  to  meddle  as  little  with  her 
methods  as  possible.  Less  harm  is  apt  to  follow  the  rendering- 
of  too  little  assistance  by  the  surgeon  than  the  display  of  any 
officious  zeal  on  his  part.  If  the  wound  has  resulted  from  indi- 
rect violence  it  should  be  protected  from  external  contaminatioa 
by  placing  a  barrier  of  absorbent  cotton  in  the  meatus.  If  any 
quantity  of  blood  is  found  in  the  deeper  portion  of  the  canal  it 
may  be  gently  mopped  out  by  a  tuft  of  sterile  cotton  upon  an 
applicator,  and  afterward  some  stearate  of  zinc  combined  \vith  a 
small  proportion  of  iodoform  insufflated.  In  simple  wounds  of 
this  nature  there  is  no  occasion  whatever  for  syringing  the  ear  or 
for  the  instillation  of  drops  of  any  kind.  On  the  contrary,  they 
are  apt  to  prove  more  of  a  hindrance  than  a  help  to  cure,  and 
they  should  be  rigidly  avoided.  It  will  be  judicious,  however,  to 
cleanse  the  nose  and  nasopharynx  two  or  more  times  daily  with 
the  Dobell  solution. 
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When  it  is  direct  violence  that  has  occasioned  the  perforation 
and  there  has  been  some  coincident  injury  of  the  inner  wall  of 
the  tympanum,  steps  should  be  taken  to  prevent  or  minimize  any 
ensuing  inflammation.  The  gentlest  cleansing  of  the  canal  and 
membrane  with  sterile  cotton,  thorough  washing  of  the  nasal  and 
postnasal  cavities  with  the  Dobell  spray,  the  application  of  iodine 
back  of  the  ear,  and  a  light  jmd  of  absorbent  cotton  over  the 
meatus — all  these  measures  should  be  employed,  and,  in  addition, 
•a  laxative  should  be  given  and  the  food  supply  reduced.  If  in 
spite  of  these  prophylactic  measures  inflammation  of  the  mem- 
brane and  of  the  middle  ear  should  develop,  its  treatment  will  be 
that  of  acute  median  otitis. 

Acute  Inflammation  of  the  Middle  Ear. 

Inflammation  of  the  mucous  membrane  lining  the  tympanic 
cavity  may  be  either  of  a  simple  catarrhal  character  or  it  may  be 
purulent.  Diseases  of  the  tympanum  comprise  fully  two-thirds 
of  all  the  diseases  of  the  ear.  Under  normal  conditions  the 
tympanum  is  an  aseptic  cavity,  and  it  is  extremely  infrequent 
that  disease  originates  within  its  boundaries.  In  an  overwhelm- 
ing percentage  of  ciises  the  primary  seat  of  disease  is  to  be  found 
in  the  nose  and  nasopharynx,  and  from  here  it  makes  its  way,  In- 
direct continuitv  of  the  mucous  membrane  that  lines  them  all  in 
conmion,  up  tlie  Eustachian  tube  to  the  chamber  of  the  middle 
ear.  It  is  the  wcll-e(| nipped  rhinologist,  therefore,  who  hoMs 
the  key  to  the  prophylaxis  of  the  majority  of  affections  of  the 
tympanum.  Direct  treatment  of  this  cavity  itself  through  the 
external  cimal  may  be  of  assistance  in  alleviating .  and  abbre- 
viating its  diseases,  but  complete  and  })ermanent  cure  can  only  be 
conferred  by  him  who  has,  in  addition,  the  al)ility  to  restore  and 
maintain  the  health  of  tlie  nose  and  nasopharj-nx.  The  patho- 
logiciil  conditions  of  tliesc  latter  two  cjivities  that  are  most  likely 
to  extend  to  and  implicate  the  middle  ear  have  already  been 
<lescribe(l   under  their  appropriate   headings,  and  it  is   scarcely 
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neoeesaiy  now  to  emphasize  the  fact  that  it  is  these  which  should 
receive  the  lion's  share  of  treatment,  even  when  they  have  become 
equally  well  established  in  the  tympanum. 

Although,  for  the  purpose  of  clinical  description,  acute  inflam- 
mation of  the  middle  ear  is  classified  under  the  two  headings  of 
simple  catarrhal  and  purulent,  yet  it  is  to  be  remembered  that  the 
two  divisions  are  but  different  pathological  degrees  of  the  same 
disease  process.  Since,  therefore,  the  progress  of  the  one  will 
eventuate  in  the  other,  it  frequently  happens  that  at  our  first 
<ixaminatibn  of  a  median  otitis  we  are  unable  to  reach  an  imme- 
diate, decision  as  to  with  which  of  the  two  we  have  to  deal. 

Acute  Catarrhal  Otitis  Media. 

Btiology.  With  a  perfectly  healthy  nose  and  nasopharynx  it 
is  extremely  doubtful  if  many  of  the  causes  to  which  this  disease 
is  commonly  attributed  would  prove  operative.  Chilling,  as  the 
result  of  a  wetting  or  a  prolonged  exposure  to  cold,  sea-bathing, 
and  dentition  might  prove  sufficient  to  produce  a  moderate  con- 
gestion of  the  tympanic  mucous  membrane,  but  it  would  probably 
soon  subside  and  leave  no  trace.  An  acute  rhinitis,  however, 
particularly  if  it  be  of  an  infectious  nature,  such  as  that  of  influ- 
enza or  grippe,  is  a  very  frequent  and  active  cause  of  median 
otitis.  Similarly,  it  is  an  almost  constant  accompaniment,  in 
varying  degrees,  of  the  rhinopharyngitis  that  attends  the  exan- 
themata, typhoid  fever,  pertussis,  and  pneumonia.  Another  one-: 
time  prolific  cause,  though  now,  happily,  a  much  less  frequent 
one,  is  the  entrance  of  various  solutions  into  the  middle  ear  aa 
the  result  of  their  use  in  the  original  and  now  antiquated  form 
of  the  nasal  douche. 

Ssrmptoms.  The  earliest  sensations  of  discomfort  are  often 
referred  to  the  nasopharynx  and  to  that  side  of  it  corresponding 
to  the  affected  ear.  A  feeling  of  fulness  or  of  dull  pain  over  the 
course  of  the  Eustachian  tube  is  of  usual  occurrence,  and  this  is 
apt  to  be  aggravated  by  the  act  of  swallowing.     In  a  few  houra 
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the  pain  will  have  usually  extended  to  the  middle  ear  and  have 
become  lancinating  or  throbbing  in  character.  The  ear  will  have 
a  stuffy  or  stopped-up  sensation^  and  there  will  be  evident,  though 
perhaps  not  marked,  impairment  of  hearing.  Different  forms  of 
tinnitus  of  varying  d^rees  of  loudness  commonly  accompany  the 
inflammation,  and  deep-seated  tenderness  upon  pressure  below  the 
auricle  is  obtainable.  The  pain  almost  always  increases  in 
severity  toward  night  and  may  radiate  from  the  ear  toward  the 
teeth  or  upward  and  backward  over  the  side  of  the  head.  In 
children,  particularly,  there  is  apt  to  be  a  greater  or  less  elevation 
of  temperature  accompanied  by  certain  nervous  phenomena,  such 
as  delirium  or  even  convulsions. 

The  examination  should  not  be  limited  to  the  meatus  and  tym- 
panic membrane,  but  should  include  a  careful  inspection  of  the 
nasal  and  postnasal  cavities.  These  latter  will  almost  invariably 
be  found  to  be  the  seat  of  an  acute  or  subacute  catarrhal  process 
which  has  been  but  the  precursor  and  cause  of  that  which  has 
secondarily  involved  the  tube  and  tympanum.  When  the  rhino- 
scopic  mirror  can  be  successfully  employed  the  tubal  orifice  will 
be  seen  to  be  flushed  and  swollen  and  occluded  by  a  mass  of 
viscid,  glairy  mucus. 

In  cases  of  average  severity  the  congestion  of  the  drumhead  is 
apt  to  be  most  pronounced  over  that  portion  of  it  known  as 
Shrapnell's  membrane,  and  there  is  also  an  extension  of  it 
downward  along  the  handle  of  the  malleus.  When  the  attack 
is  more  severe,  not  only  the  periphery,  but  perhaps  the  whole 
membrane  shares  in  the  deep  redness  that  attends  the  vascular 
engorgement.  The  handle  of  the  malleus  may  be  entirely 
obscured,  and  the  only  recognizable  landmark  that  this  ossicle 
may  afford  will  be  the  short  process  which  appears  as  a  pale  pink 
or  yellowish-white  point.  Should  there  be  any  material  amount 
of  serous  exudation  within  the  tympanum,  its  escape  by  way  of 
the  Kustachian  tube  being  prevented  by  reason  of  the  catarrhal 
swelling  of  the  tubal  mucous  lining,  it  may  occasion  a  noticeable 
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bulging  of  the  postero-inferior  quadrant  of  the  tympanic  mem- 
brane.    This,  however,  is  not  of  frequent  occurrence. 

The  diagnosis  of  the  afifection  can  present  no  difficulty.  The 
<;haracter  of  the  pain  may  perhaps  suggest  neuralgia,  but  inspec- 
tion of  the  drumhead  will  at  once  dispose  of  this  supposition. 

Treatment.  From  what  has  been  said  concerning  the  etiology 
of  the  disease  it  logically  follows  that  treatment  of  the  primary 
disturbance  within  the  nose  and  nasopharynx  should  take  prece- 
dence of  that  directed  to  the  ear  itself.  A  merely  perfunctory 
«ort  of  spraying  of  the  nose  with  Dobell's  solution  or  liquid 
petrolatum,  which  is  all  that  many  otologists  seem  to  think 
necessary,  is  by  no  means  sufficient.  The  cleansing  of  this  cavity 
and  of  the  postnasal  space  should  be  most  thorough.  If  neces- 
sary to  the  complete  removal  of  the  thick  mucopurulent  secre- 
tion that  is  usually  encountered,  the  lower  and  middle  turbinates 
should  be  reduced  by  brushing  them  with  a  4  per  cent,  solution 
of  cocaine  upon  the  cotton-carrier.  The  alkaline  spray  is  then 
used,  perhaps  several  times,  and,  in  addition,  a  generous  tuft  of 
ootton  upon  the  applicator  is  saturated  with  the  same  solution, 
<5arried  through  the  nose  back  to  the  nasopharynx,  and  its  vault 
and  posterior  wall  gently  but  persistently  mopped  until  they  are 
freed  from  the  thick  coating  of  tenacious  mucus  that  is  invariably 
found  covering  them.  By  giving  the  tip  of  the  applicator  the 
<;urve  of  a  Eustachian  catheter  the  lateral  walls  may  also  be 
cleansed  and  the  plug  of  mucus  obstructing  the  tubal  orifice 
removed.  If  now  the  same  procedure  be  repeated  with  some 
glycerole  of  tannia  upon  the  applicator,  and  if  this  be  followed  by 
the  spraying  of  an  oily  solution,  such  as  that  of  Douglas,  we  shall 
probably  have  made  the  nose  and  nasopharynx  as  approximately 
aseptic  as  we  are  ever  apt  to  find  them.  After  so  thorough  a 
cleansing  and  medication  as  this,  no  reasonable  objection  can  be 
urged  against  a  gentle  inflation  of  the  middle  ear  by  the  Politzer 
method.  The  hypothetical  danger  of  infecting  the  tympanum  by 
forcing  pathogenic  organisms  into  it  in   this   way  through    the 
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Eustachian  tube  has  been  minimized,  if  not  entirely  removed, 
and  the  good  that  will  be  accomplished  by  overcoming  the  tym- 
panic vacuum  and  reducing  the  pressure  and  mechanical  hyper- 
lemia  for  which  it  is  responsible,  will  be  vastly  in  excess  of  any 
possible  harm  that  may  result.  The  use  of  the  catheter  for  this 
pur[>03e  is  Ui  be  deprecated,  not  only  because,  as  a  rule,  it  is 
unnecessary,  but  because  it  is  extremely  apt  to  prove  irritating 
to  tlie  inflamed  and  oversensitive  pituitary  and  tubal  mucous 
membrane. 

It  IS  probable  that  what  may  be  termed  the  external  treatment 
of  the  ear  has  some  mildly  palliative  effect  upon  the  course  of  the 
intratympanic  inflammation,  but  of  curative  action   it  has  none. 


Cases  of  catarrhal  otitis  media  that  receive  the  thorough  nose  and 
throat  treatment  that  I  have  described  will  almost  invariably 
recover  without  anything  further  in  the  nature  of  local  thera- 
peusis.  It  will  at  least  do  no  harm,  however,  to  apply  the  arti- 
ficial leech  in  front  of  the  tragus,  to  paint  iodine  back  of  the 
auricle,  to  gently  syringe  the  canal  every  few  hours  with  a  wann 
boric-acid  solution,  and  during  the  intervals  to  keep  a  hot-water 
bag  or  some  other  vehicle  of  dry  heat  against  the  ear.  I  have 
very  little  faith  in  the  relief  that  is  said  to  be  afforded  by  the 
instillations  into  the  meatus  of  solutions  of  morphine,  atropine,  or 
cocaine.  Their  mere  contact  with  the  inflamed  drumhead  is  of 
no  more  value  than  that  of  so  much  water,  and  the  amount  of 
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the  medicament  that  is  absorbed  by  the  cutaneous  surface  is 
homoeopathically  infinitesimal. 

The  activity  of  the  inflammation  may  be  very  greatly  dimin- 
ished, however^  by  the  employment  of  certain  systemic  measures. 
The  one  of  first  importance  is  the  administration  of  an  active 
laxative.  Subsequently  the  exhibition  of  aconite  in  small  and 
frequently  repeated  doses  will  subdue  the  arterial  excitement^  and 
if  symptoms  of  nervous  disturbance  are  manifest^  bromide  of 
potassium  will  best  control  them.  The  diet  should  of  course  be 
restricted^  and  if  the  patient  will  remain  in  bed  for  a  day  or  two 
it  will  materially  hasten  his  recovery. 

Upon  the  subsidence  of  the  attack  it  will  be  advisable  to  repeat 
the  Politzerization  of  the  middle  ear  a  few  times^  not  only  to 
restore  the  normal  patency  of  the  Eustachian  tube^  but  to  pre- 
vent any  of  the  occasional  sequelae  of  the  inflammation,  such  as 
adhesions  of  the  membrana  or  stiffening  of  the  ossicular  joints. 
Since,  also,  one  attack  of  this  kind  predisposes  to  others,  there 
should  be  no  avoidable  loss  of  time  in  removing  from  the  nose 
and  nasopharynx  any  of  those  obstructive  or  chronic  catarrhal 
conditions  that  so'  greatly  increase  the  patient's  liability  to 
secondary  tympanic  inflammation. 

It  has  been  advised  by  more  than  one  author  that  in  case  of 
the  existence  of  adenoid  growths  they  be  at  once  removed,  even 
during  the  continuance  of  the  otitis.  This  I  think  is  not  only 
unnecessary  to  the  cure  of  the  aural  disturbance,  but,  through  the 
addition  of  a  reactive  inflammation  to  that  already  present,  may, 
by  intensifying  the  latter,  lead  to  its  transformation  into  one  of 
a  purulent  character. 

Acute  Purulent  Otitis  Media. 

In  the  absence  of  treatment,  or  perhaps  as  the  result  of  injudi- 
cious treatment  of  a  simple  catarrhal  median  otitis,  this  may  be 
converted  into  one  of  a  purulent  type.  Infection  of  the  middle 
ear  by  the  entrance  through  the  Eustachian  tube  of  one  or  more 
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of  the  several  forms  of  pyogenic  organisms  is^  of  course,  the 
invariable  precedent  of  the  suppurative  process.  Those  most 
often  concerned  in  the  production  of  this  disease  are  the  pneumo- 
coccus  of  Frankel,  the  streptococci,  and  the  staphylococci.  Their 
success  in  establishing  suppuration  will  depend  very  largely  upon 
the  state  of  the  patient's  general  health  and  upon  the  degree  of 
resistance  possessed  by  the  tympanic  mucous  membrane.  A 
number  of  previous  attacks  of  catarrhal  inflammation  will  have 
materially  reduced  its  capacity  for  self-protection,  and  have  ren- 
dered it  an  easy  mark  for  the  pus-producing  organism.  Several 
of  the  general  febrile  diseases  act  as  exciting  causes  of  purulent 
otitis.  Scarlatina,  measles,  and  diphtheria  act  in  this  way  with 
particular  frequency  in  children,  and  for  this  reason  it  is 
extremely  important  that  the  ears  should  be  repeatedly  inspected 
during  the  continuance  of  these  diseases,  and  that  cleansing  and 
antisepsis  of  the  nose  and  nasopliarynx  should  receive  the  closest 
attention  of  the  physician.  In  adults,  influenzal  and  grippal 
attacks  are  most  often  responsible  for  a  complicating  purulent 
inflammation  of  the  tympanum,  and,  therefore,  in  these  diseases 
as  well  the  nasal  and  postnasal  cavities  should  receive  the  same 
active  prophylaxis.  Typhoid  fever,  pneumonia,  and  acute 
nephritis  are  also  accompanied  at  times  by  this  complication,  all 
of  them  being  commonly  attended  by  inflammatory  involvement 
of  the  nasopharynx.  Perforation  of  the  drumhead  with  coinci- 
dent infection  of  the  middle  ear  as  the  result  of  the  introduction 
of  foreign  bodies  into  the  meatus  or  of  unskilful  attempts  to 
remove  them,  is  not  infrecjuently  followed  by  suppurative  inflam- 
mation. 

Symptoms.  The  symptoms  that  characterize  this  disease  differ 
from  those  of  the  simple  catarrhal  otitis,  chiefly  in  their  greater 
intensity  and  in  the  greater  amount  of  svstemie  disturbance  that 
accompanies  them.  The  agonizing  pain  that  precedes  spontaneous 
rupture  or  delayed  paracentesis  of  the  membrana  bafiles  descrip- 
tion.    The  impairment  of  hearing  is  much  more  pronounced,  the 
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tinnitus  louder  and  continuous  instead  of  intermittent,  and  the 
sensations  of  fulness  and  throbbing  in  the  affected  ear  more 
disti-essing.  .Systemic  participation  in  the  disease  is  manifested 
at  times  hy  coQHidemble  elevation  of  temperature,  constipation, 
entire  loss  of  appetite,  iusomnia,  and  very  often  nervous  distur- 
bance, such  as  delirium,  or,  in  children,  convulsions. 

Examination  of  the  ear  discloses  a  tympanic  membrane  so  uni- 
formly and  intensely  congested  that  all  its  anatomical  features 
are  obliterated.  In  addition  to  this  alteration  of  its  appearance, 
there  is  a  corresponding  change  in  its  position  due  to  the  tilling 
of  the  tympanimi  with  an  inflammatory  and,  in  this  case,  puru- 
lent secretion.  Instead  of  the  normal  outward  presenting  con- 
cavity of  the  drumhead,  we  find  a  distinct  bulging  convexity  of 
it  which  is  particularly  marked,  as  a  rule,  in  its  posterior  half. 

If  a  policy  of  non-intervention  be  adopted  the  collection  of  pus 
within  the  cavity  increases  in  quantity,  pressure  upon  its  outer 
membranous  wall  becomes  steadily  greater,  and  when  it  seems 
that  the  limit  of  the  patient's  endurance  has  been  reached,  spon- 
taneous rupture  of  the  abscess  suddenly  occurs,  tension  is  relieved, 
and  the  symptoms,  both  local  and  general,  at  once  subside. 
Three  or  four  days  are  usually  required  for  this  una.ssisted  evacn- 
ation  to  occur,  and  during  this  period  of  waiting  upon  nature  the 
patient  is  not  only  subjected  to  tortures  that  must  be  oxperieuced 
to  be  appreciated,  but  he  la  exposed  to  all  the  danger  to  life  and 
risk  of  permanent  injury  that  may  attend  the  extension  uf  the 
disease  to  neighboring  structures.  The  mastoid  antrum  and  cells- 
will  almost  inevitably  be  seriously  involved  as  a  consequence  of 
this  delay,  and  other  complications  that  occur  with  lamentable 
frequency  are  facial  paralysis,  meningitis,  pyiemia,  and  septica^ 
miu,  thrombosis  of  the  lateral  and  perhaps  other  sinuses,  exten- 
sive necrosis  of  the  temporal  bone,  attended  at  times  by  hemor- 
rhage from  the  carotid  artery  or  jugular  vein,  and,  finally, 
epidural  or  cerebral  abscesses.  The  facility  with  which  menin- 
gitis  may  be  occasioned   is  explained  by   the  close    anatomical 
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relation  that  exists  between  the  tympanio  and  oranial  cavities 
through  the  medium  of  the  petroso-squamosal  suture.  In  infancy, 
previous  to  the  closure  of  this  fissure,  a  duplicature  of  tlie 
dura  mater  projectB  through  it  into  the  tymjKinum  and  blends 
with  tiie  uiHcoperi osteal  lining  of  that  cavity  ;  and  later  in  life, 
although  this  gap  is  obliterated,  the  vascular  connection  between 
the  two  membranes  remains. 

The  point  at  which  spontaneous  rupture  of  the  tympanic  abscerts 
occurs  is  usually  in  either  the  lower  anterior  or  posterior  quadrant 
of  the  drumhead.  In  case,  however,  the  greatest  violence  of  the 
inflammation  has  been  manifested  within  the  attic  it  is  here  that 
pus  will  be  found  in  greatest  amount,  and  it  is  in  the  mcmbrana 
flaccida  or  Shrapnell's  membrane  that  pointing  and  perforation 
will  take  place.  Although  the  ensuing  dischai^  may  at  first  be 
of  a  seropurulent  cliaracter,  it  verj'  soon  becomes  distinctly  puru- 
lent. Under  exceptionally  favorable  circumstances,  concerning 
chiefly  the  general  vitality  of  the  patient  and  the  extent  to  which 
the  disease  has  invaded  the  cavities  contiguous  to  the  ear,  the  dis- 
charge will  gradually  diminish,  and  within  probably  two  or  three 
weeks  it  will  entirely  cease  and  permit  of  the  cicatrization  of  the 
perforation.  So  gratifying  a  termination  of  the  attack  is  rare, 
however,  for  prolonged  retention  of  the  pus  within  the  middle 
ear  is  almost  always  provocative  of  destructive  processes  in  that 
cavity,  which  leave  permanent  disability  and  tend  to  prolong  the 
suppuration  indefinitely.  Even  when  spontaneous  perforation  has 
occurred  very  early  in  the  attack,  however,  the  passing  of  the 
acute  into  a  chronic  process  is,  in  spite  of  it,  very  apt  to  happen 
in  those  cases  that  have  been  secondary  to  attacks  of  the  exan- 
themata, of  diphtheria,  or  of  influenza.  In  instances  such  as 
these  the  tympanic  inflammation  is  apt  to  be  particularly  intense 
and  virulent,  and  unless  evacuation  and  free  drainage  of  the 
cavity  are  effected  with  exceptional  promptitude,  extensive 
destruction  of  the  ossicles  and  walls  of  the  tympanum  becomes 
highly    probable.     This    result    is    also    greatly   favored    by   a 
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depraved  condition  of  the  patient's  general  health  and  by  the 
existence  of  the  strumous  diathesis^  or  of  any  tuberculous  ten* 
dency. 

As  affecting  prognosis^  we  must  be  aware  of  the  possibility 
that,  after  the  arrest  of  all  active  symptoms  of  the  disease^  the 
subsidence  of  the  discharge  and  the  closure  of  the  perforation  of 
the  membrana,  certain  of  its  effects  may  be  of  later  appearance 
and  prove  of  permanent  duration.  For  instance^  if  during  the 
stage  of  decline  of  the  inflammation  and  the  establishment  of  the 
reparative  process  the  eroded  surfaces  of  the  membrana  and  of 
the  inner  wall  of  the  tympanum  are  permitted  to  come  and  remain 
in  contact  for  any  material  length  of  time^  more  or  less  extensive 
adhesions  of  them  are  almost  certain  to  form.  These  will  of 
course  lead  to  immobilization  of  the  ossicles,  to  depression  and 
fixation  of  the  foot-plate  of  the  stapes  within  the  fenestra  ovalis^ 
and  to  the  evolution  of  the  series  of  symptoms  that  are  occasioned 
by  increase  of  labyrinthine  pressure.  Progressive  impairment 
of  audition,  increase  of  tinnitus,  with  perhaps  the  addition  of 
vertigo,  are  common  results  of  these  alterations  in  the  sound- 
conducting  apparatus.  Even  in  the  absence  of  adhesions  of  the 
drumhead  the  ossicular  articulations  may  become  ankylosed,  or 
there  may  occur  thickening  or  atrophic  changes  of  or  calcareous 
deposits  in  the  membrana  that  will  at  times  seriously  interfere 
with  its  functional  activity.  Finally,  in  the  event  of  the  exten- 
sive or  complete  destruction  of  the  membrana  and  ossicles  it  is 
the  injurious  effect  upon  hearing  that  will  be  the  principal  result. 
The  symptoms  that  arise  from  extension  of  the  suppurative 
inflammation  to  the  mastoid  cells  and  to  the  cranial  cavity  will 
be  considered  later. 

Diagnosis.  Previous  to  perforation  of  the  membrana  and  the 
escape  of  the  contents  of  the  tympanum,  no  positive  diagnosis  can 
be  made  between  an  acute  simple  and  an  acute  purulent  inflam- 
mation of  the  middle  ear.  A  severe  attack  of  the  former  and 
one  of   average  severity  of  the  latter  are  so  nearly  alike  in  the 
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symptoms  they  produce  and  in  the  changoa  they  effect  iii  the 
appearance  of  the  druraliead  that  there  can  be  no  certain  diBFer- 
eatiation  between  them.  Inflammation  that  is  limited  to  the 
meinbrana — myringitis — should  not  lead  us  into  error,  for  the 
pain  that  attends  it  is  comparatively  trifling  and  the  reduction  of 
hearing  jwwer  but  moderate.  A  semblance  of  bulging  may  be 
occasioned  by  the  presence  upon  the  membrana  of  blebs  or  ves- 
icles, but  good  illumination  and  close  scrutiny  should  make  their 
recognition  easily  possible.  Upon  incision  or  spontaneous  rup- 
ture of  the  membrane  the  character  of  the  ensuing  discharge 
will  at  once  reveal  the  nature  of  the  disease.  In  case  rupture 
has  already  occurred  when  we  first  examine  the  ear,  the  canal 
and  membrane  are  to  be  thoroughly  cleansed  by  means  of  sterile 
cotton  upon  an  applicator,  and  the  perforation  then  searched  for. 
Should  there  be  any  difficulty  in  its  discovery,  auto-inflation  of 
tlie  ear  by  the  ^'alsalvian  method,  the  membrane  being  at  the 
same  moment  under  inspection,  will  usually  enable  us  to  locate 
the  breach.  Perforations  in  Shrapnell's  membrane  are  now  and 
then  extremely  minute  and  may  for  a  time  escape  detection. 

Prognosis.  In  uncomplicated  oases  of  acute  purulent  otitis 
media  the  treatment  of  which  we  have  been  able  to  assume  early 
in  the  attack,  and  in  which  the  general  health  of  the  ^mtient  is 
of  average  excellence,  the  prognosis  will,  as  a  rule,  be  favorable. 
Such  cases  are  usually  the  outcome  of  an  acute  exacerbation  of  a 
chronic  nasal  and  QasophBn.'ngeal  catarrh,  and,  ujion  the  control 
of  the  jjrimary,  the  secondary  disease  will  almost  always  quickly 
yield  to  appropriate  treatment.  When,  however,  the  otitis  is  con- 
secutive to  diphtheria,  to  measles,  to  scarlet  or  typhoid  fevers,  or 
when  the  patient  19  a  syphilitic  or  is  the  subject  of'strumous  or 
tuberculous  taint,  the  prognosis  will  be  doubtful  if  not  distinctly 
unfavorable.  The  purulent  middle-ear  inflammation  that  is  tw 
frequently  associated  with  influenza  and  grippe  is  notoriously 
virulent  and  apt  to  eventuate  in  destructive  processes  that  will 
leave  permanent  disability.     Under   any  circumstances,  regard- 
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less  of  etiological  factors,  one  or  more  of  the  following  list  of 
symptoms  will  influence  the  prognosis  very  much  for  the  worse  : 
A  loud  and  incessant  tinnitus ;  severe  pain,  which  persists  after 
the  opening  of  the  abscess  and  the  escape  of  its  contents  ;  profuse 
suppuration,  which  does  not  diminish  under  treatment ;  the  pres- 
ence of  granulations  or  polypi,  which  usually  spring  from  areas 
of  carious  bone  ;  extensive  destruction  of  the  membrana  and  ossi- 
cles ;  evidences  of  mastoid  involvement ;  facial  paralysis  and 
inflammation  of  the  cervical  glands. 

Treatment.  In  this  variety  of  median  otitis,  as  in  the  simple 
catarrhal  form,  the  treatment  of  the  nose  and  nasopharynx  should 
completely  overshadow  that  of  the  ear  itself.  Pathologically, 
these  two  cavities  are  one,  and  it  is  in  this  catarrhal  bridal- 
chamber  that  pathogenic  organisms  are  multiplied  in  countless 
numbei*s.  Each  frequently  recurring  physiological  opening  of 
the  Eustachian  tube  offers  them  easy  passage  to  the  middle  ear, 
and  when  they  have  arrived  there  and  made  their  declaration  of 
war,  what  possible  chance  have  the  inherent  protective  powers  of 
the  tympanic  mucous  membrane  to  successfully  meet  and  destroy 
them,  to  drive  them  back  whence  they  came,  if  their  ranks  are  to 
be  constantly  reinforced  by  legions  of  others  from  the  diseased 
nose  and  nasopharynx  ?  Nothing  could  be  more  distinctly 
apparent  than  the  absolute  necessity  for  thorough  cleansing  and 
disinfection  of  these  unclean  upper  air  passages,  in  order  that  this 
active  germ  reproduction  shall  be  speedily  stopped.  If  the 
measures  we  adopt  are  applied  with  sufficient  frequency  and 
energy  to  accomplish  this,  the  inflammatory  swelling  and  closure 
of  the  Eustachian  tube  will  soon  be  overcome  and  its  reopening 
will  permit  the  pus-filled  tympanum  to  empty  itself  through  its 
natural  outlet.  And  yet  we  are  told  by  a  distinguished  otologist, 
in  a  recently  published  text-book  on  the  diseases  of  the  ear,  nose,  and 
throat,  that  "  any  active  treatment  of  the  nose  and  nasopharynx 
during  an  attack  of  purulent  median  otitis  is  to  be  avoided." 
And  we  have  but  to  turn  the  page  to  find  that  "  in  any  case  of 
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acute  purulent  dischai^  "  we  are  enjoined  to  "  let  the  ear  run 
and  drain  itself  through  the  natural  drainage-tube,  the  external 
audifory  mnal I"  It  is  to  be  hoped  that  such  a  misconception  of 
what  constitutes  the  natural  drainage-tube  of  the  tynijianum  is 
not  widely  prevalent  aiming  otologists. 

The  same  treatment  of  the  nose  and  throat  that  I  have  advised 
during  an  acute  catarrhal  median  otitis  should  be  carried  out  in 
this  purulent  form  of  the  disease  with  increased  rather  than 
lessened  assiduity.  The  more  quickly  we  succeed  in  restoring 
the  patency  of  the  Eustachian  tube  the  less  probable  need  will 
there  be  for  nature  or  ourselves  to  pravide  an  artificial  channel 
for  the  relief  of  the  overfilled  tympanum.  If,  however,  it  be  our 
misfortune  to  first  see  the  ear  so  late  in  the  course  of  the  disease 
that  no  postponement  of  surgical  interference  can  be  permitted — 
if  the  patient  be  almost  mad  with  pain,  if  the  bulging  of  the 
membrana  be  so  great  as  to  threaten  imminent  rnpture — it  is  our 
imperative  duty  to  incise  the  drumhead  without  the  loss  of  an 
unnecessary  moment.  If,  on  the  other  hand,  the  patient  has  sent 
for  us  a  day  or  two  or  even  some  few  hours  previous  to  the 
arrival  of  this  critical  moment,  we  may  in  some  instances  avert 
the  necessity  for  incision  of  the  membrane  by  prompt  and  proper 
treatment.  All  the  measures,  general  and  local,  that  have  been 
detailed  for  the  management  of  the  simple  catarrhal  iuHammation 
will  be  of  value  in  this,  Siuce  the  necessity  for  re-establishing 
tubal  drainage  is  more  urgent,  however,  we  may  employ  an  addi- 
tional remedy  that  is  now  at  our  service.  After  the  preliminary 
cleansing  of  the  nose  and  postnasal  space  and  the  cocainization 
of  the  turbinates  and  Kustachiau  orifice,  a  1  to  2000  solution  of 
adrenalin  should  be  carried  to  the  entrance  of  the  tube  by  means 
of  a  cotton-tipped  applicator  having  a  properly  curved  extremity. 
Allowed  to  remain  in  contact  with  this  point  for  a  few  momenta, 
it  will  be  followed  in  two  or  three  minutes  by  marked  shrinkage 
of  the  swollen  mucosa,  the  escape  of  a  quantitj'  of  riscid  mucus 
or  muco-pus  from  the  lumen  of  the  canal,  and  in  not  a  few  cases 
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by  the  issuance  of  more  or  less  pus  from  the  cavity  of  the  middle 
ear. 

With  the  tubal  swelling  reduced  to  this  extent  but  little  force 
will  be  required  to  reopen  the  tube  in  its  entirety  by  the  Politzer 
bag  or  the  catheter ;  and  with  the  use  of  either,  if  the  head  be 
tilted  forward  and  to  the  side  opposite  to  that  of  the  affected  ear 
the  escape  of  the  inflammatory  contents  of  the  tympanum  will  be 
greatly  favored.  It  is  not  impossible  that  in  this  way  the  neces- 
sity  for  incision  of  the  membrana  may  be  safely  postponed,  if  not 
altogether  averted.  Those  who  advocate  the  immediate  incision 
of  the  drumhead  the  moment  that  there  is  any  reason  to  suspect 
the  presence  of  an  intratympanic  exudation  are  liable  at  times,  in 
spite  of  the  most  rigid  antiseptic  precautions,  to  convert  into  a 
prolonged  purulent  process  what,  with  a  little  patience,  might 
have  ended  as  a  simple  catarrhal  one.  At  the  risk  of  uncalled* 
for  reiteration,  I  repeat  that  in  the  presence  of  such  pressure  upon 
the  membrana  as  makes  its  eventual  spontaneous  perforation 
inevitable,  the  knife  should  give  immediate  exit  to  the  imprisoned 
fluid  ;  but  I  am  not  yet  ready  to  consider  justifiable  the  employ- 
ment of  artificial  puncture  previous  to  this  period  as  a  merely 
antiphlogistic  measure.  With  no  disposition  to  belittle  the  pos- 
sible dangers  that  attend  the  prolonged  retention  of  pus,  I  still 
think  that  our  faith  in  nature  is  very  often  withdrawn  too  soon, 
and  that  however  great  the  immediate  relief  due  to  our  interven- 
tion may  seem,  it  is  too  often  gained  at  the  expense  of  much  sub- 
sequent work  on  our  own  and  nature's  part  to  repair  what,  in  the 
light  of  later  events,  may  prove  to  have  been  an  injury.  Experi- 
ence alone  can  teach  us  just  when  to  lay  aside  conservatism  and 
take  up  the  knife ;  but  it  is  this  knowledge  that  is  expected  of  the 
specialist,  and  while  the  general  practitioner  may  be  readily  par- 
doned for  making  a  premature  and  perhaps  an  unnecessary 
incision,  the  longer  training  of  the  specialist  should  enable  him  to 
calmly  wait  until  the  precise  moment  when  waiting  shall  cease  to 
be  a  virtue. 
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There  are  emergencies^  however,  in  which,  as  I  have  said,  the 
extremity  of  suffering  is  so  great,  the  patient's  self-control  so 
wholly  abolished,  that  the  time  required  for  cleansing  and  cocaini- 
zation  of  the  nasal  passages,  for  the  application  of  the  adrenalin, 
and  the  reopening  of  the  tube  by  Politzerization  cannot  be  ex- 
pended. The  co-existence  of  such  diseases  as  diphtheria  or  scarla- 
tinous angina  will  also  prohibit  any  procrastination.  In  such  cases 
there  is  but  one  resort — the  knife.  Immediately  upon  the 
conclusion  of  an  examination  of  the  ear  and  the  recognition 
of  the  necessity  for  operation,  the  canal  should  be  first  ster- 
ilized with  a  bichloride  or  formalin  solution  and  then  a  few 
drops  of  the  following  solution  should  be  instilled  into  the  ear  : 
If».— Cocaine  hydrochlomt.  gr.  v-x,  alcohol  5]?  ol.  anilin  5j. 
Some  peculiar  virtue  seems  to  reside  in  this  oil  and  alcohol  com- 

FlG.  110. 


Line  of  incision.    (Baoom.) 

bination  that  enables  the  cocaine  to  exert  its  ansesthetic  effect 
upon  the  composite  tissue  of  the  membrane,  so  that  during  the 
five  minutes  that  are  consumed  in  making  the  few  preparations 
for  the  operation  it  becomes  quite  insensitive  and  the  use  of  a 
general  anaesthetic  will  be  uncalled  for.  The  canal  is  now  as 
brightly  illuminated  as  possible  and  the  membrane  incised.  This 
incision  should  be  kept  close  to  the  posterior  margin,  and  should 
extend  from  about  the  level  of  the  stapes  to  the  lowest  portion 
of  the  drumhead.  The  minute  puncture  made  by  the  paracentesis 
knife  has  very  little  drainage  value,  and  its  usually  prompt 
closure  necessitates  one  or  several  repetitions  of  the  operation. 
The  most  satisfactory  instrument  for  making  the  incision  is  a 
delicate  curved  bistoury.  Should  spontaneous  rupture  have 
already  occurred,  but  the  perforation   be  so  small  as  to   permit 
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only  of  very  slow  and  incomplete  drainage^  it  should  be  enlarged 
to  the  dimensions  just  advised.  If  the  liberated  pus  is  quite 
fluid  and  flows  readily  from  the  tympanum  there  will  be  no  occa- 
sion to  syringe  or  douche  the  ear  with  antiseptic  cleansing  solu- 
tions. A  slender  wick  of  some  variety  of  antiseptic  gauze  may 
be  carried  to  the  bottom  of  the  canal^  and  this  will  encourage  the 
outflow  of  the  pus.  If^  on  the  other  hand,  the  purulent  secretion 
contains  much  mucus,  is  thick,  and  needs  some  assistance  to 
expedite  its  departure  from  the  tympanum,  syringing  of  the  ear 
every  few  hours  with  a  warm  1  to  3000  bichloride  solution,  or 
one  of  formalin,  1  to  6000,  will  prove  of  value.  If,  in  conjunc- 
tion with  the  free  incision  of  the  membrana,  the  active  treatment 
of  the  nasal  and  postnasal  passages  that  has  been  described  shall 
lead  to  an  early  reopening  of  the  Eustachian  tube,  the  tympanum 
will  become  abundantly  able  to  free  itself  of  all  offensive  secre- 
tion and  no  inflation  of  the  ear  for  the  purpose  of  expelling  the 
pus  will  be  required.  The  natural  recuperative  powers  of  the 
mucous  membrane  will  soon  assert  themselves,  the  suppuration 
will  cease,  the  wound  of  the  drumhead  close,  and  the  attack  be 
but  a  memory.  Appropriate  systemic  treatment  should  always 
be  included  in  our  management  of  this  disease.  The  bowels 
should  be  kept  soluble,  the  diet  receive  careful  supervision,  tonics 
given  if  needed,  and  any  disturbing  diathetic  factor  neutralized 
as  far  as  possible.  Such  measures  will  greatly  hasten  the  ter- 
mination of  the  disease  and  render  its  chronic  continuance  an 
extremely  remote  possibility. 

Upon  the  termination  of  an  attack  of  acute  purulent  otitis  and 
the  cicatrization  of  the  ruptured  or  incised  membrana,  gentle 
inflation  of  the  middle  ear  by  the  Politzer  bag  or  through  the 
catheter  should  be  practised  daily  for  a  week  or  more,  in  order 
that  there  may  be  no  permanent  interference  with  the  normal 
mobility  of  the  ossicles.  Light  pneumomassage  of  the  mem- 
brane and  ossicles  may  also  be  conjoined  with  the  tympanic  infla- 
tion. 


CHAPTEK    XVIII. 

CHRONIC  CATARRHAL  OTITIS  MEDIA. 

With  our  present  knowledge  of  the  pathology  of  catarrhal 
affections  of  the  mucous  membranes  and  of  the  tendency  of  this 
form  of  disease  in  one  region  to  extend  by  continuity  of  tissue  to 
others,  it  may  be  stated  with  little  fear  of  contradiction  that 
chronic  catarrh  of  the  middle  ear  is  invariably  secondary  to  a 
similar  pathological  process  in  the  nose  and  nasopharynx.  In 
view  of  the  anatomical  and  physiological  relations  of  the  nose, 
throat,  and  ear  a  primary  and  independent  chronic  catarrh  of 
the  last-named  cavity  is  inconceivable.  The  successive  patho- 
logical phenomena  that  attend  the  invasion  and  development  of 
the  disease  in  the  middle  ear  are  closely  similar  to,  if  not  identical 
with,  those  that  mark  its  progress  in  the  other  two  r^ions.  The 
differences  in  the  effects  that  they  produce  and  in  the  symptoms 
to  which  they  give  rise  are  dependent  upon  the  structural  pecu- 
liarities of  the  tympanum  and  its  relations  to  the  internal  ear, 
upon  its  exceedingly  limited  dimensions,  and  upon  the  functions 
that  it  subserves  with  reference  to  the  sense  of  hearing. 

The  length  and  protective  energy  of  the  Eustachian  tube  may 
enable  it  to  resist  for  a  long  time  the  advance  of  the  catarrhal 
process  to  the  middle  ear,  but  the  effect  of  fre([uently  repeated 
and  severe  attacks  of  acute  rhinitis  and  rhinopharyngitis  will  be 
to  weaken  this  defensive  power,  and  ultimately,  perhaps,  to  over- 
come it.  The  coexistence  of  certain  contributive  factors  of  a 
systemic  and  diathetic  nature,  such  as  gout  and  rheumatism,  will 
increase  the  vulnerability  of  the  tubal  and  tympanic  mucous 
membrane  and  do  much  to  favor  the  establishment  of  the  disease 
under  consideration. 
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In  the  tympanum^  as  in  the  nose^  it  is  in  one  of  two  principal 
forms  that  chronic  catarrh  manifests  itself.     The  first  of  these 
corresponds  to  the  hypertrophic  variety  of  chronic  rhinitis,  the 
second  to  the  atrophic  or  sclerotic  form.     With  regard  to  the 
age,  however,  at  which  the  two  forms  of  disease  are  most  apt  to 
occur,  the  analogy  existing  between  chronic  catarrh  of  the  nose 
and  that  of  the  middle  ear  seems  to  be  defective.     This  defect 
consists  in  the  fact  that  while  it  is  in  the  young  that  we  most 
frequently  encounter  atrophic  rhinitis,  it  b  in  those  of  middle  or 
advanced  age   that  we  find   dry  or  sclerotic   otitis      The  same 
difference  is  observable  with  r^ard  to  the  exudative  or  hyper- 
plastic form  of  catarrh,  it  being  the  child  who  is   most   often 
affected  by  this  type  of  otitis,  and  the  adult  in  whom  occurs  the 
rhinitis  of  similar  nature.     The  want  of  analogy  in  this  respect, 
however,  is  probably  more  apparent  than  real,  and    it  may  be 
satisfactorily  explained,  perhaps,  by  the  very   great   length  of 
time  required  for  an  atrophic  catarrhal  process  in  the  nose  and 
throat  to  make  its  way  to  the  ear.     The  type  of  inflammation 
involved   in   this  form  of  catarrh   is   so  sluggish,  of   such  low 
grade,  that  years  may  pass  and  the  child  become  an  adult  before 
it  has  finally  crept  through  the  tube  and  attacked  the  lining  of 
the  tympanum.     It   is  quite  true  that  many  cases  of   sclerotic 
otitis  are  accompanied  by  no  perceptible  atrophic  changes  within 
the  nose ;  but  it  is  also  quite  possible,  and  I  think  probable, 
that  all  of  these  cases  have  been  the  subjects  of  purulent  rhinitis 
during  a  portion  of  their  childhood,  and  that,  although  in  a  cer- 
tain proportion  of  them  the  tissue  changes  consecutive  to  this 
disease   have   been   arrested  in  the  nose  and  throat,  they  have 
nevertheless  secured  a  foothold  in  the  ear,  and  have  insidiously 
advanced    there  in   spite  of  their  discontinuance  at  their  site  of 
origin.     To  the  marked  differences  in  the  amount  and  arrange- 
ment of   tlie    vascular  supply  of   the  nose  and  the  ear  are,  no 
<loubt,  to   be  largely  attributed   this   difference  in    pathological 
outcome.     The  entire  absence  in  the  ear  of  anything  resembling 
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the  erectile  meohanism  of  the  turbinates  must  have  some  influence 
upon  the  relative  nutrition  and  nutritive  disturbances  of  the  two 
regions.  The  seeming  contrast  that  is  also  afforded  by  the  moist 
or  hyperplastic  form  of  catarrh — this  as  a  chronic  otitis  occurring 
in  children^  and  as  a  rhinitis  in  adults — may  be  dependent  upon 
a  misconception  of  the  real  nature  of  the  tympanic  disturbance 
in  the  child.  There  is  no  sufficient  reason  for  believing  the 
several  symptoms  of  this  affection  to  be  indicative  of  a  genuine 
hyperplastic  or  hypertrophic  alteration  of  the  mucous  membrane 
-of  the  middle  ear.  They  may  all  be  explained  upon  the  hypo- 
thesis that  the  disease  is  a  perfectly  simple  chronic  catarrhal 
process^  accompanied^  of  course,  by  the  usual  vascular  and  secre- 
tory disturbances  of  chronic  catarrhal  inflammation,  but  wholly 
unattended  by  any  demonstrable  tissue  change.  In  other  words, 
it  is  identical  pathologically  with  the  simple  chronic  rhinitis  that 
is  not  limited  to  any  special  period  of  life.  The  symptoms 
occasioned  by  this  process  in  the  middle  ear  are  naturally  accen- 
tuated by  the  very  limited  dimensions  of  this  space  and  by  the 
fact  that  the  same  amount  of  catarrhal  swelling  and  exudation 
will  give  rise  to  a  much  greater  proportionate  amount  of  symp- 
tomatic disturbance  than  if  it  occurred  in  a  more  spacious  cavity. 

I  doubt  very  strongly  the  influence  of  heredity  as  being 
directly  causative  of  chronic  catarrh  of  the  middle  ear.  An 
acquired  catarrhal  deafness  in  the  parent  is  never  transmitted  to 
the  child.  What  the  latter  does  inherit,  however,  is  probably  the 
same  diathetic  factor  that  has  enfeebled  the  parent's  mucous 
membranes,  particularly  those  of  the  air  and  digestive  tracts,  and 
predisposed  him  to  the  occurrence  of  a  secondarj"  tympanic 
catarrh  of  chronic  type.  In  much  the  larger  number  of  cases 
the  gastro-intestinal  toxflemias — ^gout  and  rheumatism — are  the 
diatheses  in  evidence. 

Symptomatology.  It  is  very  fortunate  that  what  is  fre({uently 
one  of  the  earliest  symptoms  of  this  disease — tinnitus — is  suffi- 
ciently   annoying,    and    perhaps    alarming,    among    intelligent 
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people  to  induce  them  to  promptly  seek  relief.  It  is  equally 
unfortunate  that  such  people  are  in  the  minority^  and  that  in 
many  instances  the  symptom  is  so  mild  at  its  commencement  and 
so  slow  in  its  increase  that  those  who  are  unobservant  or  dull  of 
intellect  are  apt  to  regard  it  as  of  no  importance,  and  to  postpone 
any  medical  investigation  in  the  ignorant  hope  that  it  will  '^  get 
well  of  itself/'  It  is  at  times  abrupt  in  its  beginning,  as  the 
result  of  some  alcoholic  or  nicotine  excess,  or  perhaps  an  the  out- 
come of  unusual  fatigue  or  emotional  strain.  It  may  be  inter- 
mittent or  continuous,  is,  as  a  rule,  aggravated  toward  evening, 
and  is  affected  for  the  worse  by  damp  or  inclement  weather. 
The  character  or  quality  of  the  noise  varies  within  wide  limits, 
and  upon  this  feature  of  it  will  depend  to  a  certain  extent  the 
degree  of  annoyance  occasioned  by  it.  Finally,  it  may  precede 
or  be  simultaneous  with  or  follow  the  appearance  of  deafness,  and 
although  in  the  matter  of  increase  it  usually  keeps  step  with  the 
deafness,  it  may,  on  the  other  hand,  gradually  diminish  or  even 
disappear  as  the  latter  symptom  becomes  profound. 

In  a  very  large  proportion  of  these  cases  a  great  deal  of  uncer- 
tainty exists  as  to  the  exact  or  even  approximate  time  at  which 
the  hearing  has  begun  to  fail.  Such  failure  may  have,  and  often 
has,  begun  long  before  the  patient  becomes  conscious  of  his  deaf- 
ness, and,  therefore,  this  symptom  is  of  doubtful  value  as  to  the 
information  it  gives  us  concerning  the  duration  of  the  disease. 
The  impairment  of  hearing  is  directly  due  to  the  interference 
with  the  transmission  of  sound  that  is  occasioned  by  the  patho- 
logical alterations  that  affect  the  different  portions  of  the  middle- 
ear  structure.  The  thickening  and  lessened  elasticity  of  the 
membrana  tympani,  the  ankylosis  of  tlie  ossicular  joints,  the 
impaction  of  the  foot-plate  of  the  stapes  in  the  foramen  ovale,, 
and,  finally,  the  number  and  extent  of  the  adhesions  and  synechi» 
that  firmly  attach  the  drumhead  to  the  inner  wall  of  the  tym- 
panum— all  these  combine  to  reduce  the  functional  activity  of 
the  ear.     There  are  two  or  three  peculiarities  associated  with  the- 
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deafness  that  merit  special  mention.  It  will  often  be  found  that 
although  the  patient  may  hear  fairly  well  when  conversing  with 
a  single  person,  yet  when  he  attempts  to  take  part  in  a  general 
conversation,  as  at  a  dinner  or  reception,  his  ears  fail  to  extract 
anything  but  disconnected  words  from  the  confused  Babel  of 
voices.  Again,  there  are  certain  people  with  very  defective  hear- 
ing for  sound  in  general  who  yet  hear  with  a  disturbing  distinct- 
ness a  few  high-pitched  or  shrill  tones.  This  little  eccentricity 
is  known  as  hypercesthesia  acustica. 

Another  peculiarity  and  seeming  anomaly^  the  cause  of  which 
is  still  the  subject  of  occasional  speculation,  is  that  the  blunted 
hearing  of  some  of  these  patients  is  considerably  sharpened  wh^i 
they  are  in  the  midst  of  any  loud  and  continuous  noise.  The 
rattle  of  a  railway  train  or  the  clatter  of  a  mill  seem  to  awaken 
the  dormant  sense  of  hearing  and  to  enable  it  to  distinguish  the 
ticking  of  a  watch  or  an  ordinary  tone  of  voice  while  they 
continue.  The  term  Paracusis  WiUisiana  has  been  given  this 
phenomenon.  Its  most  plausible  explanation  is  probably  that  of 
Politzer,  who  says  that  "  the  improvement  in  hearing  is  due  to 
the  movement  of  the  inflexible  auditory  ossicula,  so  that  they  are 
placed  in  a  more  favorable  condition  for  the  conduction  of  the 
waves  of  sound,  and  that,  at  the  same  time,  the  terminations  of  the 
auditory  nerve  are  set  in  vibration,  producing  an  increased  sensi- 
bility.'^  The  symptom  is  regarded  as  of  unfavorable  significance 
and  is  supposed  to  accompany  the  more  advanced  degrees  of 
thickening  or  sclerosis  of  the  tympanic  mucosa. 

Pain  is,  as  a  rule,  neither  a  frequent  nor  prominent  symptom 
of  this  disease.  There  may  be  occasional  sharp  twinges,  but 
they  are  of  scarcely  more  than  momentary  duration  and  rarely 
prov^oke  complaint.  It  is  rather  of  the  sense  of  fulness  or  stop- 
page of  the  ear  that  the  patient  is  apt  to  complain,  and  it  is  par- 
ticularly in  the  early  stages  of  the  disease,  when  this  symptom 
is  intermittent  and  before  the  patient  is  accustomed  and  more  or 

less  resigned  to  it,  that  it  is  most  annoying. 

26 
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An  occasional  symptom  of  generally  late  appearance  in  the 
course  of  the  disease  is  vertigo.  When  the  sinking  and  impac- 
tion of  the  stapes  in  the  oval  window  lias  become  pronounced  and 
unyielding  as  a  result  of  the  contraction  of  the  tensor  tympani 
muscle,  the  retraction  of  the  membrana  and  the  rigidity  of 
the  ossicular  chain,  the  consequent  compression  of  the  intra- 
labyrinthine  fluid  may  cause  severe  disturbance  of  the  motor 
filaments  of  the  auditory  nerve  and  of  the  cerebellar  peduncles, 
and  be  announced  by  vertiginous  attacks  of  varying  frequency. 

Alterations  in  Appearance  and  Position  of  the  Membrana  Tsrm- 
pani.  Usually  that  feature  of  the  membrane  which  is  earliest 
lost  is  its  lustre.  This  soft,  opalescent  sheen  is  replaced  by 
dulness,  and,  in  most  cases,  opacity.  This  latter  change  may 
occur  in  isolated  patches  occupying  different  portions  of  the 
membrane,  or  the  whole  drumhead  mav  be  affected  bv  it.  In 
association  with  it  there  is  commonly  a  greater  or  less  amount  of 
thickening.  This  also  may  occur  in  limited  areas  with  spaces 
of  approximately  normal  membrane  between  them.  Not  seldom, 
however,  instead  of  the  thickening  and  opacity,  the  membrane 
undergoes  an  atrophic  thinning  and  becomes  even  more  trans- 
parent than  normal,  so  that  not  only  may  the  incudo-stapedial 
articulation  be  distinctly  seen,  but  the  membrane  acquires  a  dif- 
fused pinkish  tint  from  the  background  formed  by  the  congested 
inner  wall  of  the  tympanum. 

In  addition  to  these  changes  we  will  quite  frequently  find 
deposits  of  chalky  or  calcareous  material  in  the  tissues  of  the 
membrane.  These  are  of  varying  extent  and  conformation  and 
occupy  most  often,  perhaps,  that  portion  of  the  membrana  lying 
in  front  of  the  manubrium. 

The  most  characteristic  alteration  of  the  drumhead,  and  that 
which  is  most  significant  of  the  existence  of  the  intratympanic 
catarrh,  is  the  change  in  its  position.  As  consequences  of  the 
handle  of  the  malleus  being  drawn  upward  and  forward  and 
being  simultaneously  rotated  upon  its  long  axis,  the  membrana  is 
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not  only  retracted  as  a  whole,  but  its  anterior  half  is  noticeably 
more  deeply  indrawn  than  the  posterior.  The  change  in  its  posi- 
tion leads,  also,  to  an  apparent  shortening  of  the  manubrium,  the 
short  process  of  the  malleus  becomes  overprominent,  and  the 
anterior  and  posterior  folds  of  the  membrana  acquire  added  dis- 
tinctness. Finally,  the  cone  of  light  is  shortened  or  perhaps 
almost  extinguished  by  the  obliteration  of  the  normal  curvature 
of  the  drumhead. 

Pathology.  The  pathological  events  that  mark  the  course  of 
chronic  catarrhal  inflammation  of  the  tympanic  mucous  mem- 
brane are  identical  with  those  that  are  occasioned  by  analogous 
types  of  inflammation  of  the  pituitary  mucosa.  These  latter, 
having  been  already  described,  may  be  applied  without  modifica- 
tion to  the  middle  ear.  The  effects  produced  by  the  inflammatory 
tissue  changes,  however,  vary  quite  widely  in  the  two  cavities 
because  of  their  different  anatomical  features  and  physiological 
functions.  One  unfortunate  result,  for  instance,  of  the  proximity 
of  the  outer  and  inner  walls  of  the  tympanum  is  the  development 
of  the  synechia  and  even  direct  adhesions  that  often  unite  their 
opposing  surfaces.  The  structure  of  the  Eustachian  tube,  also, 
is  such  that  it  recjuires  but  a  comparatively  slight  amount  of 
Catarrhal  swelling  to  stint  or  entirely  deprive  the  middle  ear  of 
its  normal  supply  of  air. 

Diagnosis.  The  history  given  by  the  patient,  the  presence  of 
the  characteristic  subjective  symptoms  of  the  disease,  the  co-exist- 
ence of  nasal  and  nasopharyngeal  catarrh,  and  the  information 
derived  from  inspection  of  the  drumhead  should  be  quite  suffi- 
cient to  render  the  diagnosis  of  chronic  catarrhal  median  otitis 
an  easy  matter.  In  addition,  however,  it  will  be  incumbent  upon 
the  surgeon  to  discover  or  exclude  the  existence  of  labyrinthine 
involvement  by  the  application  of  Kinn^'s  and  Weber's  tests. 

Prognosis.  The  influence  of  a  number  of  factors  must  be  dulv 
weighed  and  averaged  as  an  essential  preliminary  to  the  forma- 
tion of  an  intelligent  prognosis.     The  duration  of    the  disease, 
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the  stage  of  its  pathological  progress^  the  degree  of  immobility  of 
the  drumhead^  the  general  health  of  the  patient,  his  occupation, 
his  domestic  and  climatic  environment^  and^  finally^  his  age^  must 
all  be  considered.  As  a  general  rule,  the  prognosis  will  be 
unfavorable  in  those  cases  in  which  tinnitus  has  for  some  time 
been  loud  and  unintermittent ;  in  which  deafness  lias  been  of 
early  occurrence  and  rapid  in  its  increase ;  in  which,  with  a  per- 
meable tube,  inflation  of  the  tympanum  effects  no  noticeable 
improvement  in  these  two  symptoms ;  and  in  which,  finally,  the 
nasal  and  postnasal  catarrh  is  dependent  upon  constitutional 
rather  than  upon  easily  removable  local  causes.  In  those  cases, 
on  the  other  hand,  in  which  the  reverse  of  these  conditions 
obtains,  and  in  which,  moreover,  there  is  no  demonstrable  involve- 
ment of  the  labyrinth,  the  prognosis  will  assume  a  much  brighter 
expression.  In  either  event  consideration  for  the  patient's  feel- 
ings should  not  be  lacking ;  and  while,  in  the  one  case,  it  would 
be  brutal  and  perhaps  distinctly  injurious  to  abruptly  annihilate 
his  hopes,  caution  should  be  observed  in  the  other,  lest  they  soar 
to  an  unjustifiable  height. 

Treatment.  In  the  very  large  majority  of  chronic  catarrhs  of 
the  middle  ear  nothing  will  so  hasten  the  arrest  of  the  disease  and 
the  consecutive  removal  of  the  effects  that  it  has  occasioned  as  the 
postponement  for  a  time  of  any  active  treatment  of  the  tympanum 
itself  while  we  devote  all  our  energies  to  the  removal  of  the 
<5auses  that  have  led  to  its  disturbance.  So  long  as  these  are  per- 
mitted to  continue  effective,  many  of  the  measures  commonly 
employed  for  their  supposedly  direct  beneficial  influence  upon  the 
tympanic  mucous  membrane  will  not  only  prove  utterly  useless, 
but  instead  of  restraining,  they  may,  indeed,  aggravate  the 
•catarrhal  condition.  The  importance  of  the  fact  and  the  neces- 
sity for  bearing  it  constantly  in  mind  justify  the  iteration  and 
reiteration  of  the  secondary  nature  of  this  middle-ear  disease.  If 
we  fully  appreciate  the  pathological  significance  of  this  fact,  its 
therapeutical  significance  cannot  fail  to  appeal  to  us  with  due  force. 
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With  the  possible  exception  of  a  very  limited  number  of  cases 
of  insidioas  sclerotic  otitis^  which,  it  is  asserted,  are  of  primary 
tympanic  origin  and  are  unassociated  with  catarrh  of  the  com- 
municating air  passages,  the  other  cases  are  all  consecutive  to 
disease  of  a  similar  type  of  the  nose  and  nasopharynx.  There 
would  seem,  therefore,  to  be  no  excuse  for  harping  upon  the 
supreme  importance  of  restoring  the  nasal  and  postnasal  cavities 
to  a  state  of  health  with  all  possible  expedition.  And  yet,  in 
spite  of  the  seeming  patency  of  this  to  any  logical  mind,  we  are 
told  by  a  few  overcautious  otologists  that  the  treatment  of  the 
nose  and  throat  should  be  exceedingly  mild,  and,  from  the  almost 
impotent  remedial  measures  that  they  advise,  we  cannot  but  infer 
that  they  think  it  quite  subordinate  to  that  of  the  ear.  A  judi- 
cious conservatism  with  reference  to  nasal  surgical  procedures  is 
to  be  warmly  applauded;  but  though  certain  trivial  deformities  of 
or  projections  from  the  septum  may  have  no  obstructive  signifi- 
cance, yet  they  may  be  partially  responsible  for  the  causation  and 
maintenance  of  a  chronic  nasal  catarrh ;  and  until  this  shall  be 
overcome  the  most  wisely  selected  and  skilfully  applied  treatment 
of  the  ear  itself  will  procure  us  no  more  than  incomplete  and 
transient  relief. 

While,  however,  tlicre  is  to  be  no  slighting  of  local  measures 
for  the  subjugation  of  any  chronic  nose  and  throat  disturbance, 
we  are  to  be  equally  energetic  in  combating  any  systemic  condi- 
tion that  may  encourage  its  continuance.  T  might,  perhaps,  at 
once  dismiss  this  subject  by  referring  the  reader  to  the  chapters 
on  acute  and  chronic  catarrhal  rhinitis  ;  but  I  cannot  neglect  this 
opportunity  to  emphasize  here,  with  reference  to  the  ear,  the 
importance  of  the  same  close  study  of  the  patient's  general  health 
that  I  have  there  advised  with  reference  to  the  nose.  Scarcelv  a 
day  passes  that  I  am  not  the  more  firmly  strengthened  in  my 
opinion  that  by  far  the  greater  number  of  local  ills  to  which  the 
body  is  subject  are  to  be  traced  to  causes  of  a  systemic  nature.  I 
have  referred,  with  no  doubt  tiresome  insistence  and  repetition. 
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to  the  basic  role  that  is  played  by  the  many  functional  disturb- 
ances of  the  gastro-intestinal  tract.  One  of  these  will  inevitably 
lead  to  others,  and  in  the  course  of  time  we  will  find  that  the 
blood-current  contains  more  poison  than  pabulum,  more  irritating 
toxins  tlian  nutritive  elements.  The  general  nutritive  irapover- 
ishment  tliat  ensues  upon  such  fouling  of  the  blood  is  evidenced 
in  no  way  more  quickly  and  clearly  than  by  enfeeblement  of  the 
vasomotor  centres  and  a  consequent  reduction  of  their  inhibitive 
powers.  Local  congestions  and  inflammations  under  slight  pro- 
vocation are  a  direct  and  frequent  outcome  of  this  loss  of  control 
over  arterial  tone,  and  it  needs  but  a  few  repetitions  and  incom- 
plete resolutions  of  these  acute  reactions  for  the  establishment  of 
those  chronic  catarrhal  processes  that  affect  the  upper  air  passages 
with  such  unfortunate  frequency.  To  merely  assail  the  gouty  and 
rheumatic  diatheses  so  often  associated  with  these  catarrhs,  with 
the  customary  routine  resort  to  alkalies,  salicylates,  and  colchicum, 
is  to  strike  at  the  branch  instead  of  the  root  of  the  disorder  ;  to 
be  content  with  a  compromise  rather  than  a  radical  reform.  If 
we  would  be  strictly  rational,  therefore,  it  is  at  the  very  begin- 
nings of  pathogenesis  that  we  must  direct  our  corrective  measures. 
Every  article  of  food  or  drink  that  overtaxes  the  enervated  diges- 
tive process  must  be  at  once  banished  from  the  diet.  A  period 
of  functional  rest  will  greatly  hasten  functional  recuperation,  and, 
therefore,  the  customary  quantity  of  food — usually  far  in  excess 
of  the  demand — should  be  divided  bv  two  or  three.  Imme- 
diately,  also,  we  must  encourage  the  elimination  not  only  of  the 
toxic  materials  that  encumber  the  blood,  but  of  those,  also,  that 
are  lurking  in  the  tissues  and  that  have  been  accumulating  there 
for  years.  The  natural  saline  aperient  waters  are  probably  the 
best  stimulants  of  intestinal  peristalsis,  because  they  are,  at  the 
same  time,  active  diuretics.  These  will  gradually  cleanse  both 
the  bowels  and  the  blood  ;  but  if  we  are  to  expel  from  the  tissues 
the  accumulated  waste  and  corruption  of  years  it  is  only  through 
exercise — persevering,  systematic,    and    energetic — that   we   can 
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accomplish  it.  In  all  probability  tliis  will  have  to  be  gentle  at 
first,  but  it  should  be  rapidly  increased  as  the  patient's  gain  in 
vigor  will  permit  it.  Occasional  general  massage  will  be  an 
efficient  assistant  in  promoting  this  tissue  disinfection,  and  if 
this  be  used  in  connection  with  the  Turkish  bath  its  good  effects 
will  be  enhanced.  Cold  baths  should  be  absolutely  interdicted 
until  the  patient's  improved  condition  will  make  his  reaction  from 
their  temporary  depressing  effect  prompt  and  complete.  Even 
then  a  general  cold  sponge  while  standing  in  three  or  four  inches 
of  warm  water  will  be  less  hazardous  than  the  cold  plunge  or 
shower.  A  final  and  very  important  addition  to  this  list  of 
hygienic  requirements  will  be  the  drinking,  particularly  between 
meals,  of  a  very  large  amount  of  water.  It  may  be  cool,  but  not 
iced,  and,  unless  the  patient  already  has  the  water-drinking  habit, 
it  will  probably  be  necessary  to  repeatedly  remind  him,  or  more 
especially  her,  of  its  importance.  While  it  is  imperative  that  these 
several  instructions  shall  be  adopted  and  conscientiously  adhered 
to  by  the  patient,  it  should  also  be  required  of  him  that  he  com- 
pletely abandon  the  use  of  tobacco,  alcohol,  coffee,  tea,  and 
cocoa.  The  four  beverages  are  almost  equally  objectionable.  The 
caffein  of  coffee,  the  thein  of  tea,  and  the  theobromin  of  cocoa  are 
all  synthetically  active  in  the  production  of  uric  acid,  and  should 
all  be  prohibited.  Acid  drinks,  also,  are  unfit  because  of  their 
subaikalizing  effect  upon  the  blood  and  the  consequent  reduction 
of  its  solv^ent  power. 

This  group  of  suggestions,  then,  will  constitute  the  essentials 
of  the  hygienic  reform  that  is  to  be  accomplished,  and  unless 
they  be  rigidly  observed  by  the  patient  the  efforts  of  the  physi- 
cian to  arrest  the  catarrhal  process  will  be  seriously  hampered. 

At  the  end  of  a  few  days,  during  which  the  patient  will  have 
been  using  an  alkaline  nasal  spray  and  have  had  his  intestines 
well  eniptiod  and  more  or  less  disinfected,  we  are  to  commence 
the  direct  treatment  of  the  middle  ear.  This  will  be  intended  to 
compass  several   results.     In  the  first  place,  we  must  hasten  to 
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restore  and  afterward  to  maintaia  the  patency  of  the  Eustachian 
tube.  Every  detail  in  the  treatment  of  the  nose  and  throat  that 
will  contribute  to  this  end  is  to  be  carried  out  with  sedulous  care. 
It  is  taken  for  granted  that  any  nasal  condition,  be  it  septic, 
hypertrophic,  or  neoplastic,  that  occasions  any  material  amount  of 
obstruction  or  excites  any  catarrhal  reaction  is  to  be  promptly 
removed.  The  nasopharynx  will  be  relieved  of  any  adenoid 
growth  that  may  be  present,  and  in  case  one  or  both  of  the 
faucial  tonsils  are  enlarged  or  are  the  seat  of  lacunar  catarrh, 
these  also  had  better  be  got  rid  of.  If  none  of  these  operations 
is  necessary,  or  should  it  be,  as  soon  after  its  performance  as 
cicatrization  will  permit,  inflation  of  the  middle  ear  should  be 
practised.  With  the  beneficial  effects  of  this  procedure  we  are 
already  familiar,  and  our  selection  of  the  Politzer  bag  or  the 
catheter  will  be  influenced  to  a  certain  extent  by  the  age  and 
temperament  of  the  patient.  Other  things  being  equal,  the 
catheter  is  always  to  be  preferred.  The  precautious  to  be 
observed  in  its  use  have  been  recounted,  and  I  need  only  repeat 
that  particular  gentleness  of  inflation  is  necessary  in  those  cases  of 
sclerotic  catarrh  that  are  accompanied  by  any  atrophic  thinning 
of  the  membrana  tympani.  Anything  in  excess  of  the  actual 
amount  of  force  needed  in  these  cases  is  apt  to  result  in  rupture 
of  the  dry  and  brittle  membrane.  In  the  other  variety  of  middle- 
ear  catarrh,  however,  catheter  inflation  may  be  employed  not  only 
with  safety,  but  often,  in  proportion  to  the  length  of  standing  of 
the  disease,  with  veiy  decided  benefit.  In  many  cases  the 
remedial  effects  of  this  procedure  may  be  greatly  increased  by 
medicating  the  air  that  we  propel  into  the  tympanum  by  the 
addition  of  certain  vapors.  For  this  purpose  five  or  six  drops  of 
the  iodide  of  ethyl  may  be  introduced  into  the  air  bag,  or  the 
samfe  amount  of  a  combination  of  tinct.  iodin.,  gtt.  xv ;  chloro- 
form, spt.  vini  rectif.,  aa  3ss.  In  place  of  these  we  are  enabled 
by  the  addition  of  a  nebulizer  to  our  apparatus  to  take  advantage 
of  certain  of  the  essential  oils — cassia,  eucalyptus,  gaultheria — and 
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with  these  in  a  vehicle  of  some  bland  oil,  such  as  benzoinol  or 
albolene,  menthol  may  be  combined  in  a  proper  proportion.  It 
is  probably  much  better  to  introduce  them  in  a  finely  nebulized 
form  into^  the  middle  ear  than  to  inject  them  in  bulk  through 
the  catheter. 

In  conjunction  with  inflation  and  medication  of  the  middle  ear 
a  very  valuable  additional  means  of  a  purely  mechanical  nature 
is  what  is  known  as  pneumomassage  of  the  membrana  and  ossi- 
cles. This  is  designed  to  restore  to  the  drumhead  its  normal 
position  and  mobility  by  overcoming  the  contraction  of  the  tensor 
tympani  muscle,  by  stretching  or  rupturing  any  recently  formed 
adhesions,  and  by  gently  exercising  the  stiffened  ossicular  joints. 
This  form  of  massage  will  also  stimulate  the  sluggish  circulation 
within  the  tympanum  and  favor  the  removal  of  inflammatory 
products  by  absorption.  It  may  be  applied  by  means  of  the 
Siegle  otoscope,  the  air  in  the  auditory  canal  being  exhausted 
either  by  the  suction  power  of  the  operator's  lungs  or  by  the 
"  masseur "  or  "  rarefacteur "  of  Delstanche,  which  can  be 
attached  to  the  tube  of  the  otoscope.  In  place  of  these  we  may 
use  a  masseur  engine  run  by  compressed  air,  by  water-power,  or 
by  belt  from  an  electric  motor:  This  apparatus  enables  us  to 
exhaust  the  air  in  the  meatus  at  regular  intervals,  the  fre([uency 
of  wliich  may  be  controlled  by  the  operator.  As  a  rule,  two  or 
three  strokes  of  the  piston  to  the  second  will  be  sufficiently  often ; 
very  little  power  should  be  used,  and  throughout  the  procedure, 
which  should  last  not  more  than  twenty  or  thirty  seconds,  the 
membrana  should  be  kept  under  close  observation.  The  cases  in 
which  it  is  employed  should  be  carefully  selected,  for  in  tliose  in 
which  there  is  atrophic  thinning  and  relaxation  of  the  membrane 
harm  rather  than  good  may  be  produced. 

The  probe  with  cup-shaped  extremity  devised  by  Lucae  for  the 
purpose  of  imparting  movement  to  the  ossicular  chain,  requires 
sometliing  more  than  ordinary  skill  for  its  safe  employment.  It 
is  placed  upon   the  sliort  process  of  the  malleus,  and  light  and 
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rapidly  intermitted  pressure  niade^  which  will  give  to  the  bone- 
lets  some  much-needed  exercise.  Except  in  the  gentlest  hands^ 
however,  this  measure  is  not  unattended  by  risk  ;  and  although  it 
may  for  a  time  be  productive  of  some  slight  improvement  of 
hearing  and  diminution  of  tinnitus,  yet  this  is  apt  to  be  rather 
short-lived. 

It  will  be  appropriate  to  here  recall  attention  for  a  brief  space 
to  the  Eustachian  tube  and  to  some  of  the  permanent  results  of 
catarrhal  inflammation  that  may  at  times  be  found  in  it.  There 
is  a  by  no  means  small  number  of  cases  of  chronic  catarrhal  otitis 
media  in  which  satisfactory  inflation  of  the  tympanum  cannot  be 
accomplished.  Attempted  inflation  by  means  of  the  catheter 
and  air  bag,  the  auscultation  tube  at  the  moment  connecting  the 
surgeon^s  ear  with  that  of  the  patient,  will  be  attended  either  by 
no  sound  whatever,  or  else  by  one  of  a  thin,  squeezed,  whistling 
character  that  is  unequivocal  evidence  of  tubal  obstruction. 

In  the  earlier  stages  of  the  catarrhal  process  narrowing  of  the 
tube  may  be  dependent  upon  nothing  more  than  vascular  engorge- 
ment of  its  lining  membrane  and  the  presence  of  an  excess  of 
viscid  mucus.  This  is  usually  readily  overcome  by  the  reduction 
of  the  nasopharyngeal  catarrh  and  a  few  repetitions  of  simple  air 
inflation  by  the  catheter.  At  a  somewhat  later  period,  when 
vascular  leakage  has  added  to  the  obstruction  by  occasioning  a 
certain  amount  of  infiltration  of  the  submucous  tissue,  this  also 
will,  as  a  rule,  gradually  disappear  through  the  stimulation  of  the 
absorptive  processes  that  may  be  effected  by  inflation  with  the 
vapors  of  iodine,  iodide  of  ethyl,  or  the  different  balsams.  At  a 
still  more  advanced  period  of  the  pathological  process,  however, 
when  fibrous  organization  of  the  cellular  hyperplasia  has  been 
succeeded  by  the  sclerotic  changes  which  mark  the  impairment  of 
nutrition,  we  not  infref^uently  find  the  lumen  of  the  tube  almost 
obliterated  at  one  or  more  points  by  strictures  so  firm  and  resist- 
ant tliat  they  prove  impermeable  to  the  air  douche  of  even 
exceptional  vigor. 


CHRONIC  CATARRHAL  OTITIS  MEDIA,  411 

It  is  in  this  last  group  of  cases  that  treatment  with  the 
Eustachian  bougie  has  been  very  often  attended  by  gratifying 
results.  The  instrument  may  be  constructed  of  whalebone,  of 
silkworm-gut  coated  with  lacquer,  or  of  metal.  It  should  be  of 
such  length  that  it  may  be  projected  at  least  an  inch  and  a  half 
beyond  the  tip  of  the  catheter,  and  the  circumference  of  its  oval 
head  is  to  correspond  to  Nos.  2,  3,  or  4  of  the  French  scale.  It 
is  introduced  through  a  silver  catheter  of  appropriate  size.  Its 
extremity  is  dipped  in  some  sterile  lubricant,  and  it  is  then  passed 
slowly  and  very  gently  into  the  tube.  When  the  stricture  is 
encountered  no  incautious  amount  of  force  is  to  be  employed  to 
effect  its  penetration,  but  the  operator  is  to  patiently  maintain  a 
very  moderate  pressure  until  the  stricture  gradually  yields  and 
permits  the  bougie  to  pass  on  into  the  tympanum.  It  should 
usually  be  allowed  to  remain  in  the  tube  for  from  five  to  ten 
minutes.  Two  or  three  repetitions  of  this  operation  at  intervals 
of  four  or  five  days  will  in  many  cases  result  in  very  considerable 
diminution  of  the  deafness  and  tinnitus. 

A  final  method  of  restoring  the  patency  of  the  constricted 
Eustachian  tube  is  by  the  employment  of  electrolysis.  In  spite 
of  the  fact  that  this  measure  is  slow  in  gaining  general  appre- 
ciation and  adoption,  and  that  its  use  is  as  yet  restricted  to  a 
comparatively  small  number  of  operators,  there  should  certainly 
be  no  difference  of  opinion  as  to  its  very  great  value.  The  results 
obtained  in  a  large  number  of  cases  by  Duel,  who  really  deserves 
the  credit  for  attracting  attention  to  the  operation  and  for  perfect- 
ing the  instruments  and  the  technical  details  involved  in  it,  have 
been  so  gratifying  that  they  should  quicken  confidence  in  it  and 
gain  for  it,  at  least,  a  wide-spread  trial.  He  recommends  that 
the  bougie  shall  be  of  gold,  and  that,  when  its  oval  head  has 
reached  the  opening  in  the  tip  of  the  catheter,  the  negative  pole 
of  a  thirty  to  fifty-volt  battery  should  be  connected  with  it  one 
and  a  half  inches  from  the  opening  in  the  catheter  handle.  The 
catheter   is  to  be  thoroughly  sterilized,  and  then  insulated  by 
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wrapping  it  from  tip  to  ring  with  a  narrow  strip  of  thin  rubber 
tissue.  After  a  careful  preliminary  cleansing  of  the  nose  and 
nasopharynx  and  cocainization  of  the  lower  nasal  meatus  the 
catheter  is  introduced  and  its  tip  snugly  lodged  in  the  pharyngeal 
orifice  of  the  tube.  The  patient's  connection  with  the  positive 
pole  of  the  battery  is  secured  by  his  holding  in  his  hand  an 
ordinary  contact  electrode.  The  bougie  is  now  gently  propelled 
through  the  tubal  canal  until  it  encounters  the  obstructing 
stricture.  Instead  of  forcing  it  past  this  by  increase  of  pressure 
it  is  held  in  steady  contact  with  it  and  a  current  of  from  1  to  3 
milliampdres  turned  on.  In  most  cases  a  twenty  to  sixty  seconds' 
application  of  this  current  strength  will  so  soften  and  relax  the 
stricture  that  the  bougie  will  easily  glide  past  it.  Should,  how- 
ever, the  resistance  prove  obstinate,  it  will  be  better  to  increase 
the  current  strength,  even  up  to  5  or  more  milliarapdres,  rather 
than  to  assume  the  risk  that  attends  an  increase  of  pressure.  As 
a  rule,  five  minutes  should  be  the  limit  of  the  stance,  and  it  may 
be  repeated  at  intervals  of  one  or  sev^eral  weeks,  depending  upon 
the  degree  of  gain  in  the  patency  of  the  tube.  This  may  be 
gauged  by  the  results  of  inflation  applied  every  second  or  third 
day.  Ordinarily,  two  to  four  repetitions  of  the  operation  have 
proved  sufficient  to  re-establish  the  normal  lumen  of  the  tube.  It 
is  scarcely  necessary  to  add  that  the  battery  should  be  provided 
with  a  reliable  rheostat  and  miHiamp5re-meter. 

Several  adv^antages  arc  possessed  by  electrolysis  over  the  mere 
mechanical  stretching  of  the  tubal  stricture  that  has  hitherto  been 
the  one  measure  commonly  employed.  In  the  first  place,  its 
much  greater  rapidity  is  a  strong  point  in  its  favor.  Instead  of 
the  indefinite  and  usually  prolonged  period  of  treatment  required 
by  the  ordinary  system  of  bougieing,  a  very  few  applications  of 
the  electrolytic  current — possibly  not  more  than  one  or  two — have 
in  several  instances  proved  sufficient  to  restore  the  normal  calibre 
of  the  canal.  Moreover,  this  method  will  succeed  in  certain 
cases  in  which  the  stricture  is  of  such  densitv  and  narrowneas  as 
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to  prove  impenetrable  to  the  bougie  alone  without  a  dangerous 
exhibition  of  force.  The  facts  that  electrolytic  action  removes 
the  obstruction  by  effecting  its  disintegration  and  absorption^  and 
that  tliis  can  be  obtained  by  scarcely  more  than  mere  contact 
with  the  energized  bougie,  frees  this  method  of  the  traumatic 
dangers  that  environ  simple  mechanical  dilatation.  Again,  it  has 
been  demonstrated  that  when  a  stricture  has  been  once  thoroughly 
reduced  by  electrolysis  there  is  little  or  no  liability  of  its  return. 
The  permanency  of  its  results,  therefore,  places  it  in  strong  and 
favorable  contrast  to  the  too  often  merely  temporary  ones  gained 
by  the  other  method.  Of  course,  if  the  primary  pathological 
process  is  permitted  to  continue  it  is  not  unlikely  that  new 
strictures  may  form,  but  there  will  be  no  recurrence  of  the  one 
that  has  been  destroyed.  It  may  be  pointed  out,  in  conclusion, 
that  the  measure  of  success  attending  this  procedure  with  refer- 
ence to  the  relief  of  deafness,  tinnitus,  and  vertigo  will  be  directly 
proportionate  to  the  amount  of  pathological  change  that  has 
already  occurred  within  the  middle  ear.  Where  this  is  compar- 
atively slight,  and  the  effect  of  tympanic  inflation  is  a  material, 
though  brief,  diminution  of  the  just-mentioned  symptoms,  the 
curative  influence  of  a  re-established  patency  of  the  tube  will  not 
only  be  powerful  in  itself,  but  it  will  so  facilitate  the  application 
of  remedies  to  the  middle  ear  that  the  prognosis  will  become 
much  more  bright. 

StTKOicAi.  Trkatment.  AVith  but  few  exceptions,  those 
who  may  be  regarded  as  authorities  in  the  field  of  otology  unite 
in  disparaging  the  utility  of  the  several  operations  that  have  been 
proposed  for  the  relief  of  the  more  afflicting  symptoms  of  chronic 
ciiturrhal  median  otitis.  It  is  mv  own  confident  belief  that  in 
case  of  the  failure  of  the  general  and  local  treatment  already 
detailed  to  exert  a  modifying  influence  upon  the  deafness,  tinnitus, 
and  occasional  vertigo  that  characterize  this  disease,  a  resort  to 
siir«rical  measures  will  prove  equally  futile.  These  three  symp- 
toms   nsually   arise   during    successive    stages   of   the   cjitarrhal 
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process  ;  and  their  appearance,  consecutive  to  one  another,  is 
usually  denotive  of  different  degrees  of  retraction  of  the  drum- 
heiid,  immobility  of  the  ossicular  chain,  and  fixation  of  the  stapes. 
It  is  for  the  radical  removal  of  these  pathological  results  of  the 
catarrh  and  the  consequent  relief  of  the  symptomatic  disturbance 
that  they  occasion  that  the  aid  of  surgery  has  been  invoked.  It 
may  be  said  at  the  outset  that  it  is  only  in  those  cases  in  which 
the  bone  conduction  of  sound  is  unimpaired — in  which,  in  other 
words,  there  is  no  evidence  of  disease  within  the  labyrinth — that 
treatment  of  tliis  character  is  permissible.  Even  in  carefully 
selected  cases,  however — those  which  have  seemed  the  most  likely 
to  yield  favorable  results  to  surgical  measures — the  disappoint- 
ments have  been  so  numerous,  the  successes  so  few,  that  little 
encouragement  has  been  afforded  the  advocates  of  this  plan  of 
treatment.  In  any  event,  the  study  of  statistics  certainly  seems 
to  indicate  that  it  should  be  not  only  a  last  resort,  but  that  it 
should  be  applied  to  those  cases  only  that  are  already  so  bad  that 
they  can  scarcely  be  made  worse.  It  is  a  vain  hope,  even,  that 
any  operation  may  arrest  the  catarrhal  process  when  other  and 
more  rational  treatment  directed  to  that  end  has  proved  ineffec- 
tive. 

The  various  operations  that  have  been  proposed  and  been  more 
or  less  popular  for  brief  periods  during  the  past  half  centur>', 
include  the  making  and  maintaining  of  an  artificial  opening  in 
the  membrana  tympani,  the  section  of  the  posterior  fold  of  the 
drumhead,  division  of  the  tensor  tympani  muscle,  the  removal  of 
the  membrana  with  the  malleus  and  incus,  the  extraction  of  the 
incus  alone,  and,  finally,  the  removal  of  the  stapes. 

All  of  thase  have  for  their  common  objects  the  freer  transmis- 
sion of  the  sound  waves  to  the  inner  wall  of  the  tympanum,  their 
more  immediate  contact  with  the  oval  and  round  windows  that 
connect  it  with  the  labyrinth,  and,  in  addition,  the  removal  of 
abnormal  pressure  upon  the  labyrinthine  fluid  ;  but  while  they 
may  all  be  |>erfectly  logical  and  rational  in  their  conception,  their 
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applieation  has  seldom  realized  the  hopes  that  their  desigu  seemed 
to  justify.  The  making  of  an  artificial  opening  in  the  membrana 
by  excising  a  purtion  of  it  may,  in  those  oaaea  in  which  fixation 
of  the  foot-plate  of  the  stapes  has  not  yet  occurred,  improve  for 
a  time  the  hearing  and  le^aen  the  tinnitus.  It  is  no  easy  matter, 
however,  to  |»revent  closure  of  tlie  opening ;  and  in  spite  of  the 
galvanocautery  or  chromic  or  sulphuric  acids — the  use  of  which, 
by  the  way,  involves  a  certain  amount  of  risk — natnre  usually 
persLits  in  healing  the  wound.  Moreover,  this  crude  little  opera- 
tion is  apt  to  aggravate  rather  than  restrain  the  catarrh  of  the 
middle  ear,  and  tii  hasten  thereby  the  ultimate  immobilization  of 
the  stupes. 


Polltzeri  iuclaloii  Ihrouiiti  [luilerlur  Told  ni 
Handle  or  malleui  roiesbonened:  BiilerJoc uid  pusterli 


When,  in  conjunction  with  marked  retraction  of  the  drumhead 
and  liandle  of  the  malleus  and  a  cunseipicnt  increa.sed  prominence 
of  the  posterior  fold  of  the  membrane,  there  is  pronouniMid  deaf- 
ness and  loud  tinnitus,  Polltzer  has  suf^ested  thut  the  tension 
and  pressure  he  somewhat  relieved  by  an  oblique  incision  through 
the  posterior  fold  of  the  drnmhea«l.  Thi.s  is  l>est  made  a  short 
distance  behind  the  processus  brevis.  The  relief  afforded,  how- 
ever, is  not  only  insignificant,  hnt  transient. 

.A.nother  minor  operation  which,  at  first  glance,  is  apt  to  appeal 
to  the  fancy,  is  tenotomy  of  the  tensor  tymi^ani  muscle.  The 
fibrous  sheath  which  envelo|>s  the  tendon  of  this  muscle  makes  it 
]>articularly  susceptible  to  the  inllummutor^'  alterations  and  sub- 
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sequent  contractions  tliat  mark  the  course  of  middle-ear  catarrh. 
The  shortening  of  the  tendon  occasioned  by  such  cause  results  in 
continuous  traction  upon  the  handle  of  the  malleus  and  the  drum- 
head, and  leads  to  increase  of  pressure,  through  the  other  bones, 
upon  the  fenestra  ovalis.  If  the  contraction  of  this  tendon  were 
solely  responsible  for  all  the  ensuing  symptoms  its  early  division 
would  be  a  measure  of  urgent  importance.  Unfortunately,  how- 
ever, it  only  precedes  by  a  little  while  the  occurrence  of  the  same 
pathological  changes  in  the  other  structural  features  of  the  tym- 
panum ;  and  the  operation,  therefore,  while  it  may  delay  for  a 
time  the  increase  of  symptoms,  can  do  no  more  than  this.  Its 
performance  involves  an  incision  through  the  membrana,  usually 
posterior  to  the  handle  of  the  malleus,  and  through  this  a  delicate 
tenotome  curved  upon  the  flat  is  introduced.  The  blade  is 
•carried  beneath  the  tendon,  and,  its  point  being  then  raised,  the 
tendon  will  be  divided  as  it  is  withdrawn.  The  rarity  with 
which  the  operation  is  now  performed  is  due  to  the  unsatisfactory 
results  obtained  by  it. 

The  more  extensive  and  radical  operations  that  are  occasionally 
resorted  to  for  the  relief  of  distracting  tinnitus,  severe  and  fre- 
quently repeated  vertiginous  attacks,  or  extreme  degrees  of  deaf- 
ness, include  removal  of  the  membrana  tympani  with  the  malleus 
and  incus,  or  extraction  of  the  incus  or  the  stapes  alone.  The 
purpose  of  the  first  two  of  these  is  to  relieve  the  stapes  of  the 
pressure  that  drives  its  foot-plate  deeply  into  the  oval  window 
and  so  provokes  intralabyrinthine  disturbance.  It  is  scarcely 
conceivable,  however,  that  the  pathological  process  responsible  for 
this  pressure  could  have  affected  the  drumhead  and  the  two  larger 
bouelets  for  any  length  of  time  and  left  the  stapes  unscathed.  In 
other  words,  in  all  such  cases  we  may  be  reasonably  certain  that 
fixation  of  the  stapes  has  already  occurred.  Its  impaction  has 
been  rendered  permanent  by  fibroid  changes  in  the  tissue  that 
surrounds  the  oval  window  and  connects  it  therewith.  Of  what 
immediate   or  remote  benefit,  therefore,   will    be  any  operation 
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which  does  not  include  the  removal  or  at  least  the  renewed 
mobilization  of  this  bone  ?  Instead  of  wasting  time^  therefore, 
by  remov^ing  merely  the  drumhead  and  one  or  both  of  the  other 
ossicles  it  will  be  infinitely  better  and  more  rational  to  perform 
at  once  a  stapedectomy.  Reason  and  experience  both  justify 
Blake's  assertion  that  "  the  stapes  holds  the  key  to  the  situation," 
and  if  any  operation  be  deemed  necessary  it  is  this  that  should 
be  selected.  I  give,  largely  in  his  own  words,  the  method  of 
procedure  employed  by  Blake :  "  The  ear  to  be  operated  upon 
should  be  first  carefully  tested  as  to  its  hearing  power,  both  by 
aerial  and  bone  conduction,  and  with  due  reference  to  the  possi- 
bility of  sound  transmission,  either  by  aerial  or  bone  conduction, 
to  the  other  ear.  The  external  auditory  canal  should  be  cleansed 
of  cerumen  and  loose  skin,  and  then  washed  with  a  weak  bichlo- 
ride solution  on  a  cotton-tipped  probe  and  stopped  with  antiseptic 
■cotton  until  the  time  of  the  operation."  The  necessary  instru- 
ments include  a  paracentesis  needle,  a  delicate  angular  knife  for 
dividing  the  articulation  of  the  incus  and  stapes,  a  blunt  hook, 
and  a  pair  of  slender  but  strong  angular  forceps.  In  addition  to 
these,  the  surgeon  may  have  at  hand  a  small,  rectangular  knife 
for  dividing  any  remaining  attachments  between  the  incu^  and 
stapes  after  their  joint  has  been  severed,  and  a  pair  of  delicate 
forceps  with  straight  blades  for  the  removal  of  any  loose  frag- 
ments of  bone  should  the  stapes  be  fractured  during  its  extrac- 
tion. 

The  usual  accessories  of  such  an  operation — such  as  cotton 
applicators,  vessels  for  antiseptic  solutions,  a  4  per  cent,  solution 
of  cociiine,  and  a  1  to  2000  of  adrenalin — should  also  be  pro- 
vided. Every  essential  precaution  for  antisepsis  should  be  scru- 
pulously observed.  The  difficulties  of  the  operation  will  be 
greatly  lessened  if  it  be  performed  under  local  rather  than 
general  anaesthesia,  and  the  former  may  be  obtained  by  injecting 
into  the  middle  eiir  through  the  Eustachian  catheter  four  or  five 
ilrops  of  the  cocaine  solution  some  few  minutes  previous  to  the 
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incision  of  the  membrane.  A  high-backed  chair  will  give  sup- 
port to  tlie  patient's  head,  and  it  should  be  additionally  steadied 
by  the  hands  of  an  assistant.  ThL-  tyinpauuni  is  now  opened  by 
an  incision  which,  "  beginning  at  a  point  midway  between  the 
short  process  and  the  lip  of  the  long  process  of  the  malleus,  and 
close  to  the  manubrium,  extends  upward  along  the  posterior 
ligament  of  the  sliort  process  and  follows  the  periphery  to  a  point 
posteriorly  on  a  line  with  the  tip  of  the  manubrium."  The  flap 
thus  made  falls  outward  and  downward,  leaving  an  opening 
which  affords  us  an  unobstructed  view  of  and  free  access  to  the 
proposed  field  of  operation,  A  reapplication  of  the  cocaine  solu- 
tion may  now  be  made  for  the  double  purpose  of  controlling  pain 


and  preventing  hemorrhage ;  but  should  troublesome  bleeding 
occur  in  spit*  of  it  the  aiirenalin  solution  will  promptly  arrest  it. 
After  a  renewed  test  of  tlie  hearing  at  this  stage  llie  operation  is 
resimicd  by  dividing  the  (eudnn  of  the  sla|>edius  muscle  with  the 
curved  or  small  angular  knife.  To  assure  himself  of  its  complete 
division  the  surgeon  may  now  select  a  larger  angular  knife  and 
pass  it  behind  the  incus.  Before  any  traction  is  made  u{X)n  the 
stapes  to  effect  its  removal  its  fixit-plate  should  be  loosened  as 
much  as  possible  from  its  attachments.  This  having  been  done, 
a  blunt  hook  with  a  slight  backward  curve  is  passed  into  the 
apex  of  the  apjtce  enclosed  by  the  crura,  and  traction  made,  very 
gentle  at  firat,  and  then  slowly  inci'eaBod   until   the   bonelet   is 
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detached.  Any  hemorrhage  may  again  be  checked  by  the  adre- 
nalin solution,  and  the  meatus  is  then  to  be  closed  by  a  pledget 
of  sterilized  cotton  or  gauze  and  the  patient  put  to  bed  for  a  day 
or  two.  The  results  obtained  by  this  operation  have  been  so 
unsatisfactory  that  if  performed  it  should  be  at  the  request  of 
the  patient  rather  than  by  the  advice  of  the  surgeon. 


CHAPTER    XIX. 

CHRONIC  PURULENT  OTITIS  MEDIA. 

The  importance  of  this  disease  is  derived  not  only  from  its 
frequency  and  the  disturbing  character  of  the  symptoms  that 
usually  accompany  it,  but,  far  more,  from  the  very  serious  and 
often  fatal  complications  to  which  its  neglect  or  improper  treat- 
ment may  give  rise.  It  is  from  among  the  poorer  and  less  intel- 
ligent classes  that  the  greater  number  of  cases  is  drawn ;  and 
this  is  probably  largely  due  to  the  prevalence  of  a  traditional 
belief  that  the  arrest  of  a  chronic  discliarge  from  the  ear — the 
•cure  of  a  "  running  ear,"  as  they  call  it — is  harmful,  and  that  the 
proper  and  safe  course  to  pursue  with  reference  to  it  is  one  of 
non-interference.  Incredible  as  it  should  seem,  humiliating  as  it 
is,  there  is  still  a  small  but  happily  fast  dwindling  proportion 
of  general  practitioners  who  discountenance  what,  in  their  ignor- 
ance, they  are  pleased  to  term  "  meddling  '*  with  this  disease,  and 
who  counsel  the  sufferer  from  it  to  "  let  it  take  care  of  itself,''  or, 
if  it  be  a  child,  who  assure  the  parents  that  the  little  victim  will 
'*  outgrow  "  it. 

While  there  is  a  small  number  of  cases  of  tuberculous  origin 
that  are  of  chronic  type  from  their  very  commencement,  all  the 
•others  may  be  referred  to  a  primary  acute  suppurative  inflamma- 
tion of  the  middle  ear.  The  establishment  of  the  chronic  process 
in  the  latter  class  of  cases,  besides  being  due  in  many  instances 
to  neglect  or  ill-advised  treatment  of  the  acute  stage,  may  also 
lit  times  be  attributed  to  the  influence  of  certain  constitutional 
dyscrasiaj,  those  most  freijuently  present  being  syphilis,  tubercu- 
losis, tlie  auto-intoxications  following  diabetes,  or  those  that  are 
etiologically  related  to  gout  and   rheumatism.     Of  even  greater 
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causative  effect  than  these,  however,  is  the  influence  of  nasal  and 
nasopharyngeal  disease,  which,  if  either  untreated  or  treated  in 
a  merely  perfunctory  manner,  will  do  much  to  make  chronic  a 
disease  whose  acute  stage  would  otherwise  have  ended  in  com- 
plete cure.  The  virulence  of  the  acute  middle-ear  inflammation 
that  so  often  accompanies  scarlet  fever,  measles,  diphtheria,  and 
influenza  frequently  occasions  of  itself  such  deep  and  extensive 
disease  of  the  tympanum  and  its  accessory  spaces  that  the 
pyogenic  process  and  the  processes  of  repair  are  apt  to  be  pro- 
longed far  beyond  the  ordinary  limits  of  an  acute  stage. 

It  will  economize  space  and  quicken  comprehension  of  the  con- 
ditions with  which  we  have  to  deal  in  thase  cases  if  we  divide 
them  into  two  or  three  groups,  according  to  their  relative  dura- 
tion of  chronicity  and  to  the  different  degrees  of  pathological 
change  that  characterize  each.  In  the  first  of  them  we  may 
encounter  scarcely  more  than  hyperemia  of  the  tympanic  mucous 
membrane,  more  or  less  thickening  due  to  persistent  round-cell 
infiltration,  and,  finally,  the  presence  of  the  purulent  secretion* 
In  a  second  we  will  discover  more  advanced  and  serious  altera- 
tions. The  continuance  of  the  cellular  infiltration  has  led  to 
hyperplasia  and  perhaps  hypertrophy  of  the  mucosa,  and,  quite 
often,  to  its  polypoid  degeneration  accompanied  by  the  develop- 
ment of  granulations.  The  mucoperiosteum  shares  in  these  alter- 
ations, and,  as  a  consequence  of  the  inevitable  interference  with 
the  nutrition  of  the  ossicles  and  of  the  bonv  walls  of  the  tvm- 
panum,  we  are  apt  to  have  limited  or  extensive  areas  of  caries  or 
necrosis.  A  third  and  last  group  includes  those  cases  in  which 
there  has  been  extension  of  the  disease  to  the  antrum  and  to  the 
cellular  structure  of  the  mastoid  process.  It  is  in  these  that  we 
not  infrec^uently  find,  particularly  in  the  antrum  and  mastoid 
cells,  the  epithelial  masses  known  as  cholesteatomata. 

Symptoms.  In  all  cases  of  this  disease  there  is  more  or  less 
impairment  of  hearing.  This  varies  within  wide  limits,  since  it 
amounts    in    some    instances  to  no  more  than   slight  dulness  of 
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audition^  while  in  others,  particularly  those  in  which  there  is 
implication  of  the  labyrinth,  it  may  extend  to  complete  deafness. 
Excluding  those  cases  in  which  the  loss  of  function  is  due  to  con- 
secutive labyrinthine  disease,  the  variation  of  this  symptom 
depends  less  upon  the  size  of  the  perforation  than  upon  the 
extent  of  retraction  of  the  remnant  of  the  membrana  and  the 
degree  of  impaction  and  fixation  of  the  foot-plate  of  the  stapes 
in  the  oval  window.  Deafness  is  apt  to  be  especially  marked  in 
those  cases  that  have  been  occasioned  by  attacks  of  diphtheria, 
scarlatina,  or  typhoid  fever,  and  syphilis,  also,  may  at  times  be 
responsible  for  serious  loss  of  hearing.  The  somewhat  surprising 
increase  of  deafness  that  now  and  then  ensues  upon  arrest  of  the 
discharge,  may  probably  be  explained  upon  the  hypothesis  that 
one  effect  of  the  drying  of  the  ear  is  to  induce  contraction  of  the 
newly  formed  tissue  elements  in  the  mucosa,  and  this  supposition 
is  rendered  the  more  i)lausible  by  the  fact  that  an  equally  sur- 
prising and  proportionate  improvement  of  hearing  usually  attends 
a  reappearance  of  the  discharge  and  a  renewed  relaxation  of  the 
tissues  under  its  moistening  effect. 

Whether  or  not  the  disease  has  affected  the  integrity  of  the 
labyrinth  to  any  extent  may  be  ascertained  through  an  investiga- 
tion of  the  bone  conduction  of  sound  by  the  tests  of  Weber  and 
Ilinn6. 

Tinnitus  is  an  occasional  symptom  of  this  disease,  but  not 
nearly  so  frequent  or  annoying  as  in  the  non-suppurative  type  of 
catarrh. 

The  character  and  quantity  of  the  discharge  will  be  found  to 
varv  with  the  duration  of  the  disease.  The  more  recent  the  dis- 
ease  the  more  abundant,  as  a  rule,  will  be  the  purulent  flow.  As 
a  general  rule,  other  conditions  being  about  the  same,  the  dis- 
charge is  apt  to  be  more  profuse  in  children  than  in  adults.  The 
nature  of  the  secretion  being  influenced  to  a  great  extent  by 
the  pathological  alterations  present  in  the  middle  ear,  we  will 
usually  find    it    in    the  earlier  stages  of   chronic  suppuration  a 
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creamy,  laudable  pus.  If,  iu  association  with  the  tympanic  dis- 
ease, there  is  an  active  catarrh  of  the  nose  and  nasopharynx,  the 
middle-ear  discharge  will  be  thickened  and  rendered  rather  ropy 
iu  character  because  of  its  admixture  with  a  quantity  of  mucus. 
If  not  a  constant  feature  of  the  discharge  in  any  given  case,  this 
mucoid  element  is  yet  liable  to  appear  at  any  time  in  conjunction 
with  an  intercurrent  coryza  or  acute  inflammatory  disturbance  of 
the  postnasal  space  and  the  Eustachian  tube.  Its  effect  is  to 
increase  the  viscidity  of  the  secretion,  and  by  doing  this  to  inter- 
fere with  both  the  freedom  of  its  escape  from  the  tympanum  and 
the  ease  with  which  it  may  be  removed.  In  order  to  cleanse  the 
meatus  of  such  a  discharge  we  are  not  infrequently  compelled  to 
resort  to  the  assistance  of  the  syringe  or  the  forceps.  In  other 
cases,  in  which  the  vascular  disturbance  is  of  rather  a  sluggish 
character  and  in  which  there  is  but  a  moderate  amount  of  epithe- 
lial desquamation,  the  discharge  is  scanty,  pale,  and  of  a  thin, 
liquid  consistence.  At  later  stages  of  the  disease,  however,  when 
granulations  and  perhaps  polypi  have  made  their  appearance^ 
when  the  mucoperiosteum  has  been  destroyed  at  one  or  several 
points,  and  the  denuded  bone,  for  lack  of  nutrition,  has  become 
carious  or  necrotic,  these  events  will  be  announced  by  the  appear- 
ance in  the  discharge  of  more  or  less  blood,  and,  in  case  of  caries 
of  the  ossicles  or  of  the  bony  wall  of  the  tympanum,  by  the 
addition  to  it  of  fetor.  If,  in  spite  of  regular  and  thorough 
cleansing,  this  fetor  persists,  and  if,  especially,  the  color  of  the 
discharge  be  of  a  brownish  cast  and  its  quantity  be  considerable, 
the  chances  are  strongly  in  favor  of  there  being  involvement  of 
the  antrum  and  the  mastoid  cells. 

The  perforation  of  the  membrana  tympani  may,  in  some  few 
cases,  be  so  extremelv  small  that  its  discoverv  may  become  a 
matter  of  considerable  difficulty.  If  the  curvature  of  the  auditory 
canal  be  greater  than  usual,  and  the  perforation  is  small  and  situ- 
ated near  the  anterior  margin  of  the  membrane,  it  will  at  times 
be  impossible  to  bring  it  into  view.     In    the  absence  of  evident 
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disease  of  the  canal  or  of  the  membraDe  itself,  the  presence  in  the 
canal  of  a  constantly  renewed  purulent  secretion  will  establish, 
of  course,  a  moral  certainty  as  to  the  existence  of  a  suppurative 
otitis  and  a  perforation  of  the  membrane.  To  make  this  cer- 
tainty absolute,  however,  we  have  but  to  thoroughly  cleanse  the 
external  ear  and  then  to  introduce  the  speculum  and  closely 
observe  the  drumhead  while  the  patient  inflates  the  tympanum 
by  the  Valsalvan  method.  A  drop  or  two  of  pus  w^ill  be  forced 
through  the  perforation  by  this  procedure,  and  its  existence  and 
site  at  once  determined.  Should  it  be  so  situated  that  it  cannot 
be  seen,  inflation  by  Politzerization  or  by  means  of  the  catheter 
in  conjunction  with  the  use  of  the  diagnostic  tube  will  greet  the 
ear  of  the  surgeon  with  the  whistling  sound  that  is  pathogno- 
monic of  rupture.  Between  the  pin-point  perforation  and  com- 
plete destruction  of  the  membrana  there  may  be  every  degree  of 
size  and  several  varieties  in  tlie  shape  of  the  breach.  In  form  it 
may  be  round,  oval,  kidney-shaped,  or  perhaps  entirely  irregular 
in  its  outlines  because  of  partially  successful  attempts  at  cicatri- 
zation. 

Previous  to  the  inspection  of  the  drumhead  the  meatus  will,  as 
a  matter  of  course,  be  emptied  of  all  the  secretion,  liquid  or  dry, 
that  it  may  contain.  If  the  discharge  has  been  scanty,  and  scales 
or  crusts  have  been  formed  deep  w-ithin  the  canal  and  are  closely 
adherent  to  its  walls,  it  vvill  be  better  to  soften  them  \vith  the 
syringe  and  a  warm  antiseptic  solution  before  attempting  their 
forcible  removal  with  the  cotton  applicator  or  the  curette.  Upon 
the  completion  of  the  cleansing  and  the  subsequent  introduction  of 
the  speculum  we  may  discover  not  one  only  but  perhaps  two  or 
three  openings  in  the  membrana.  This  is  unusual,  however,  and 
one  is  the  ordinary  limit.  In  the  majority  of  cases  the  situation 
of  the  perforation  is  in  the  anterior  inferior  quadrant  of  the 
membrane,  the  next  most  fre(iuent  region  for  its  occurrence  being 
the  corresponding  posterior  quadrant.  If  it  be  of  considerable 
extent,  and  should  it  encroach  upon  the  central  portion  of  the 
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membrane,  the  handle  of  the  malleus  will  usually  project  some 
distance  into  it.  Tliis  process  may  still  be  intact,  or,  on  the  other 
hand,  we  may  find  it  denuded  and  carious.  Upon  the  size  and 
situation  of  the  opening  will  depend  our  ability  to  inspect  the 
tympanic  cavity  and  its  contents.  The  inner  wall  is  in  most 
cases  of  a  deep  red  color.  Should  the  perforation  involve  a  large 
portion  of  the  upper  and  posterior  half  of  the  membrane  we  are 
not  infrequently  enabled  to  see  the  long  process  of  the  incus,  the 
incudo-stapedial  joint,  and  perhaps  even  the  rami  of  the  stapes* 
The  depression  which  marks  the  location  of  the  fenestra  rotunda 
may  also  at  times  be  seen  with  some  indistinctness.  Should^ 
however,  the  infiltration  and  swelling  of  the  tympanic  mucous 
membrane  be  of  some  degree  our  view  of  these  structural  details 
may  be  greatly  obscured.  In  long-standing  cases  in  which  nature 
has  made  some  attempts  at  repair  we  may  find  that  the  margins 
of  the  perforation  have  become  attached  to  the  inner  wall  of  the 
tympanum.  In  the  latter  stages  of  the  disease,  when  sclerotic 
change  in  the  hyperplastic  tissue  is  well  advanced  and  its  vas- 
cular supply  is  greatly  diminished  by  the  progressive  contraction 
that  marks  such  alteration,  the  mucous  membrane  of  the  inner 
tympanic  wall  loses  its  red  color  and  becomes  almost  dermoid  in 
its  appearance  and  texture. 

There  is  a  certain  class  of  cases  of  chronic  suppurative  otitis 
that  is  almost  deserving  of  separate  description  and  study.  It 
includes  those  cases  in  which  the  disease  is  seemingly  limited  to 
the  "  attic  "  or  epitympanic  space.  In  these  the  perforation  will 
be  found  not  in  the  membrana  tensa,  but  in  some  portion  of  the 
membrana  flaccida  or  Shrapnell's  membrane.  It  is  most  often 
extremely  small,  and  may  require  careful  scrutiny  for  its  dis- 
covery. The  purulent  discbarge  is  ordinarily  but  slight  in 
amount,  and  instead  of  accumulating  in  any  noticeable  quantity 
in  the  meatus  it  may  be  restricted  to  the  upper  portion  of  the 
drumhead  and  the  adjaoeat  where  it  is  apt  to 

undergo  inspiasation  aw*  ^tib  softened 
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and  afterward  removed  by  the  cotton  mop  or  the  curette,  and  the 
membrana  flaccida  is  then  carefully  cleansed  of  the  film  of  pus 
that  usually  covers  it,  the  perforation  will  be  exposed  and  perhaps 
readily  detected.  A  minute  polyp  occasionally  projects  through 
it  and  plainly  marks  its  location,  or  at  times  a  little  drop  of  pus, 
looking  like  h  seed-pearl,  will  slowly  make  its  exit  and  appear 
upon  the  surface  of  the  membrane.  Although  in  these  cases 
there  may  be  no  discernible  involvement  of  the  tympanic  cavity 
proper,  yet  it  is  highly  probable  that  the  attic  disease  is  simply 
the  lingering  remnant  of  what  was  once  a  general  median  otitis. 
If  the  anatomical  features  of  the  upper  portion  of  the  tympanum 
are  recalled  we  will  recognize  the  ease  with  which  this  so-called 
attic  may  be  shut  off  from  the  larger  portion  of  the  chamber  by 
inflammatory  disturbance,  and  with  which  a  suppurative  process 
that  perhaps  spontaneously  subsides  in  the  lower  cavity,  may 
persist  and  be  indefinitely  prolonged  in  the  upper  one.  The 
latter,  appropriately  termed  the  recessxis  epitympanicusy  is  largely 
partitioned  off  from  the  tympanum  proper,  even  in  a  state  of 
health.  The  projecting  horizontal  folds  of  mucous  membrane 
that  mark  the  lower  boundary  of  this  region,  the  larger  portions 
of  the  malleus  and  incus  that  help  to  form  its  floor,  and  the 
several  ligaments  that  pass  between  these  and  the  tympanic  walls, 
all  contribute  to  make  the  attic  an  almost  distinct  or  accessory 
cavity.  In  the  event  of  the  complete  isolation  of  this  space  by 
inflammatory  swelling,  the  problem  of  its  drainage  becomes  a  very 
urgent  and  serious  one,  and  unless  it  be  promptly  solved  by 
artificial  means  the  slow  methods  of  nature  will  too  often  provide 
time  for  the  extension  of  the  disease  to  the  antrum  and  mastoid 
cells.  Even  should  not  such  extension  take  place,  the  occurrence 
of  spontaneous  perforation  of  the  membrana  flaccida  is  usually  so 
long  delayed  that  erosion  and  caries  of  the  two  larger  ossicles  will 
be  almost  inevitable.  Another  possible  and  much  more  dan- 
gerous outcome  of  this  prolonged  retention  of  the  purulent 
tion  will  be  the  carious  perforation  of  the  t^men  ty 
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e.vtrcmely  thin  plate  of  bone  that  forma  the  roof  of  the  space 
and  wliich  alone  serves  to  sepnratc  it  from  the  cranial  cavity. 
The  almost  certiiiu  result  of  sach  a  communication  between  the 
two  will  be  the  development  of  an  epidural  or  a  temporoaphe- 
iioidal  abscess.  If  it  shall  happen  that  the  ultimate  opening  in 
Shrapnell's  membrane  be  one  of  considerable  size  we  may  verj' 
probably  obtain  a  view  of  the  neck  of  the  malleus  and  perhaps  a 
portion  of  its  head  ;  and  if,  in  addition,  there  has  been  extensive 
carious  destruction  of  that  portion  of  the  border  of  the  squama — 
the  iiiargo  tympanlous — that  forms  the  upper  segment  of  the  tym- 


Pruiuk'sipBce.  secllon  lb  rough  Ibe  tympanic  mem  bT«n«,  malleai.  upper  Hud  ouler 

tfmpanlc  wall  of  a  denlclfled  pieparalion.    (Politzer.) 

1.3.  Supeilor  llganivat  of  Ibe  malleiu.    LE.  Eildrnol  tlgiment  of  Ihe  mBlleuB.    S.  ?bmp- 

nell'ii  membrane,  or  tbe  membniit  llacclda.    O.  PrnHsk's  apace.    R.  System  orcsvltlei 

between  tbe  body  of  the  malleiu  and  Ibe  Incuiand  tbe  external  lycDpanlc  wall,    T.  Tendon 

«r  tenior  (ympanl  muacle. 

panic  ring,  a  much  lar^r  portion  of  the  attic  will  be  oi>en  to 
inspection.  Instead,  however,  of  finding  exposed  to  our  view 
the  head  of  the  malleus  as  well  as  the  body  of  the  incus,  we  mar 
discover  that  they  have  both  been  quite  destroyed  by  disease,  and 
that  we  are  looking  into  an  almost  omjrty  cavity.  It  is  not 
unusual,  however,  to  find,  as  mementos  of  the  departed  bones, 
a  group  of  granulations  or  at  times  one  or  more  polyps. 

The  deafness  which  attends  suppuration  witliin  the  attic  is  apt 
to  be  more  profound  than  when  the  disease  is  limited  to  the 
atrium — the    lower    portion   of    the    tympanum ;    and    this    is 
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explained  by  the  fact  that  the  ossicular  joints  are  much  more 
intimately  involved  in  the  inflammatory  process,  and  that  their 
integrity  and  mobility  are  thereby  much  more  likely  to  be  seri- 
ously compromised.  Their  movements  are  also  apt  to  be  greatly 
hampered  by  the  thickening  of  the  mucosa  and  its  reduplications 
as  well  as  by  the  formation  of  adhesions. 

Patients  who  suffer  from  this  variety  of  tympanic  suppuration 
are  also  more  frequently  afflicted  with  dizziness  and  vertiginous^ 
attacks.  In  all  probability  this  is  due  to  the  greater  disturbance 
of  the  stapedial  junction  with  the  oval  window  and  to  the  direct 
transmission  of  the  irritation  to  the  vestibule  and  labyrinthine 
structures. 

In  the  examination  of  these  cases  the  judicious  use  of  the 
probe  is  capable  of  affording  us  much  valuable  information.  We 
are  not  only  enabled  to  detect  with  it  the  existence  of  any  carious^ 
areas  upon  the  ossicles  or  the  tympanic  walls,  but  we  may  also- 
test  with  it  the  degree  of  ankylosis  of  the  ossicular  articulations 
and  discover  the  presence  of  any  adhesions  that  may  help  to- 
immobilize  them. 

With  reference  to  the  prognosis,  account  is  to  be  taken  of  the 
patient's  general  health,  for  this  will  exert  a  very  decided  influ- 
ence upon  the  effect  of  the  measures  that  we  may  employ  for  the 
arrest  of  the  chronic  suppurative  process.  If  it  be  defective  in 
any  way,  treatment  that  would  otherwise  be  successful  in  con- 
trolling the  local  disease  may  prove  altogether  disappointing. 
Tuberculosis,  syphilis,  and  certain  other  diathetic  departures  from 
perfect  health  will  often  neutralize  the  best  efforts  of  that  short- 
sighted specialist  who  regards  everything  beyond  the  limits  of  his 
little  field  of  work  as  beneath  notice.  The  prognosis  is  naturally 
less  frtvonible  in  cases  of  long  standing  wliich  show  serious 
jmthological  change  than  in  those  which  are  of  comparatively 
recent  origin,  and  which  as  yet  are  marked  by  no  great  amount 
of  injury.  Of  the  several  symptoms,  those  that  may  be  regarded 
as  of  specially  unfavorable  significiince  are  an  obstinate  profuse- 
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ness  of  discharge,  its  possession  of  an  offensive  odor,  and  a 
brownish  discoloration  of  it,  due  to  the  presence  of  more  or  less 
blood.  The  existence  of  granulations  or  polypi  will  also  darken 
the  prospect  of  a  prompt  cure,  and  likewise  the  presence  in  the 
discharge  of  masses  of  cheesy  material  which  arouse  the  suspicion 
of  cholesteatomatous  formations  in  the  cavities  connected  with 
the  tympanum. 

Treatment.  Of  the  several  therapeutic  indications  that  demand 
fulfilment  if  we  would  arrest  a  chronic  suppurative  otitis  media, 
that  which  is  of  pre-eminent  importance  is  the  provision  of  free 
drainage.  With  this  secured,  the  thorough  cleansing  of  the  dis- 
eased tympanum  at  proper  intervals  will  become  an  easy  matter, 
and  the  effect  of  the  agents  that  are  subsequently  applied  for  the 
purpose  of  subduing  the  inflammation  and  its  purulent  secretion 
will  be  greatly  increased.  Before  detailing  the  methods  by  which 
these  results  may  be  most  often  obtained,  I  venture  once  more 
to  extol  the  value  of  the  collateral  treatment  of  the  nose  and 
nasopharynx.  The  neglect  of  the  catarrhal  disturbance  in  these 
cavities  that,  it  may  be  said,  is  invariably  coexistent  with  the 
otitis,  will  at  least  hamper,  if  it  does  not  actually  defeat,  the 
-curative  purpose  of  strictly  aural  measures.  As  related  to  this, 
the  general  health,  also,  should  be  invigorated  as  much  as  pos- 
sible, so  that  improved  tissue  nutrition  and  vitality  may  render 
material  aid  in  overcoming  the  morbid  process. 

The  freedom  and  completeness  of  the  drainage  of  the  middle 
car  will  depend  upon  the  size  and  location  of  the  opening  in  the 
drumhead.  If  this  be  either  so  small  that  it  interferes  with  the 
[)n)mpt  escape  of  the  pus,  or  if  situated  at  so  high  a  point  in  the 
nienil)rana  that  the  discharge  represents  but  the  overflow  from 
the  always  full  lower  portion  of  the  chamber,  it  should  be  at  once 
enlarged  sufliciently  to  remov'e  either  or  both  (rf  these  faults.  As 
soon  as  this  most  essential  feature  of  the  treatment  has  been 
secun?(I,  the  thorough  cleansing  and  antisepsis  of  the  tympanic 
cavity  can   be  effectually  carried  out.     In  the  management  of 
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tbe^e  <jin>iiie  otorrhoeas  ooe  of  two  metbcds  of  treatment  mav  be 
mhjptetL  either  the  •*  wet  "  or  the  -  dry  ;  "  but  eveo  should  the 
latter  be  selected,  a  careful  wa^^hing  of  the  tympanum  at  the 
patient*«  Ar^i  visit  ha^  alw:iys  seemed  to  me  a  highly  desirable 
preliminary.  For  this  purpose  a  wann.  sterile  antiseptic  solu- 
tion should  be  used  with  the  syringe,  the  particular  antiseptic 
employed  being  largely  a  matter  of  fancy.  Boric  acid,  3  per 
cent. ;  carbolic  acid,  2  per  cent. ;  permanganate  of  potash,  5  per 
cent. ;  bichloride  of  mercur}-,  1  to  3000,  or  antinosin,  2  per 
cent.,  have  all  about  eqtul  antiseptic  virtue :  but,  for  other 
reasons,  my  experience  has  led  me  to  prefer  the  antinosin  solu- 
tion. Any  of  these,  with  the  exception  of  the  meix^uric  chloride, 
may  not  only  be  syringed  into  the  tympanum  through  the 
external  auditory  canal;  but,  to  make  the  cleansing  even  more 
thorough,  they  may  also  be  injected  through  the  Eustachian 
tube  with  the  aid  of  the  catheter.  By  this  latter  procedure  the 
tube  as  well  as  the  tympanum  is  cleansed  and  disinfected.  This 
is  to  be  resorted  to,  however,  only  when  the  opening  in  the 
drumhead  is  of  sufficient  size  to  permit  of  the  ready  escape  of  the 
fluid.  Bv  these  means  we  are  usuallv  able  to  remove  from  the 
middle  ear  all  traces  of  morbid  secretion.  Should,  however,  the 
discharge  be  of  a  mucoid  and  tenacious  character,  and  some  por- 
tion of  it  obstinately  remain  in  spite  of  the  syringing,  a  few  drops 
of  a  solution  of  hydrogen  dioxide  instilled  into  the  ear  will  dis- 
int^rate  and  loosen  it,  and  »o  facilitate  its  remox^I.  The  same 
effect  may  be  obtained  by  using  in  the  place  of  this  a  one-half 
per  cent,  solution  of  j>«>tassiuni  iodide.  When  at  last  we  are 
satisfied  that  complete  cleansinir  luu*  l>een  effoctoil,  the  auditory 
canal,  the  remaining  portion  of  the  niembrana,  and  any  exposed 
ania  of  the  tymiMiniim  are  gently  mopptHl  to  dryness  with  sterile 
or  antiseptic  cotton,  and,  with  tho  aid  of  the  probe,  a  thoreugh 
s<.*arch  if*  then  made  for  granulations,  [wlypi,  or  denuded  and 
rarioii-j  sjwts  upon  the  ossicles  or  the  inner  wall  of  the  tym- 
puiiutn.     Tfie  discovery  of  these  latter  lesions  will  influence  to 
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a  great  extent  our  subsequent  choice  of  treatment.  In  the 
absence  of  any  of  these  complicating  features  we  usually  liave 
but  to  choose  between  the  "  wet  "  and  "  dry  "  methods  of  ti'eat- 
ment.  As  a  general  guiding  rule  in  the  making  of  this  selection 
it  may  be  stated  that  *vhen  the  discharge  is  not  only  profuse,  but 
of  rather  thick  and  ropy  consistence,  and  when,  moreover,  the 
opening  in  the  drumhead  is  of  such  size  as  to  permit  of  easy 
medication  of  the  tympanum  with  aqneous  solutions  of  astrin- 
gents and  antiseptics,  the  "  wet "  method  will  give  the  more 
favorable  and  rapid  results.  When,  however,  the  discharge  is 
both  thin  and  scanty,  and  the  perforation  of  the  membrana  is 
small,  the  "  dry  "  treatment  will  be  apt  to  prove  the  more  satis- 
factory and  successful  of  the  two.  This  rule  is  of  course  sub- 
ject to  many  exceptions,  and  the  details  of  the  two  systems  of 
treatment  will  often  be  modified  in  order  to  the  more  accurately 
atlapt  tlicm  to  some  special  features  presented  by  individual  cases. 
The  wet  method  as  usually  carried  out  involves  the  daily 
Hiishintr  and  cleansing  of  the  ear  with  an  antiseptic  solution  in 
the  manner  already  described.  The  drj'ing  of  the  meatus  and 
tympanum  with  the  sterile  cottcm  tuft  is  then  followed  by  the 
instillation  of  a  solution  containing  antiseptics  or  astringents  or 
both.  Tlie  metallic  astringents  most  commonly  employed  are  the 
sulphates  of  zinc,  eopi)er,  and  lead.  A  1  per  cent,  aqueous  solu- 
tion of  these — containing,  also,  a  drachm  of  glycerin  to  the  ounce 
— is  about  the  average  strength  used,  and  when  the  liquid  has 
been  pro|ierly  warmed,  six  or  eight  drops  of  it  are  introduced 
Into  the  canals  and  perniitteil  to  remain  for  a  few  minutes. 
Although  these  remetllcs  have  lost  little  of  their  long-established 
popularity,  I  seldom  resort  to  them  myself,  because  of  their  astrin- 
gent action  being  limited  to  a  ver)-  brief  jwriod,  by  their  forming 
insoluble  precipitates  with  the  secretion  as  soon  as  it  reapjiears. 
My  own  experience  has  led  nie  to  greatly  prefer  the  action  of 
alcoholic  instillations,  these  being  followed  by  the  insntHation  of 
one  of   the  antiseptic   powders.      The   antiseptic   jjower  of   the 
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alcohol  may  be  increased  by  adding  to  it  3  per  cent,  of  boric  acid^ 
and  its  dehydrating  and  reducing  effect  npon  the  engoi^gement  of 
the  mucosa  is  of  great  value.  The  ability  which  it  possesses  of 
penetrating  to  otherwise  inaccessible  recesses  of  the  tympanic 
cavity  is  an  additional  point  in  its  favor,  and  it  will  often,  of 
itself,  prove  sufficient  to  devitalize  and  destroy  the  softer  grana- 
lations  and  polyps.  Because  of  possible  pain  it  should  be  used 
at  first  in  a  not  greater  than  50  per  cent,  strength,  but  the  rapidly 
acquired  tolerance  of  the  patient  permits  of  a  proportionately 
rapid  increase  of  this  strength.  The  only  contraindications  to  its 
-employment  are  the  prei?ence  of  acute  congestion  within  the  tym- 
panum and  the  existence  of  mastoid  tenderness,  or  of  carious  or 
necrotic  areas  ujx)n  the  ossicles  or  the  bony  walls  of  the  tym- 
panum. Ten  or  a  dozen  drops  of  the  boro-alcoholic  solution 
should  be  instilled  into  the  meatus  and  allowed  to  remain  for 
some  several  minutes.  The  ear  is  then  emptied  and  dried,  and 
this  is  followed  bv  the  insufflation  of  a  little  boric  acid  combined 
with  iodoform,  nosophen,  salicylic  acid  (2  grains  to  the  drachm), 
•or  any  of  the  other  desiccative  and  antiseptic  powders.  The 
dressing  is  completed  by  loosely  packing  the  canal  with  EEaug's 
chinolin-naphthol  gauze,  which  will  not  only  protect  the  ear  from 
external  infection,  but  the  capillary-  action  of  which  will  also 
promote  drainage.  This  routine  cleansing  and  medication  may 
be  repeated  at  first  two  or  three  times  each  day,  according  to  the 
abundance  of  the  discharge,  and  later,  in  proportion  to  the  dimi- 
nution of  the  discharge,  the  intervals  between  the  treatments 
should  be  lengthenixl. 

The  technique  of  the  '*  dry  "  differs  fn>m  that  of  the  **  wet  " 
treatment  only  in  the  omission  of  the  preliniinary  irrigation  of 
the  ear  by  means  of  the  syriuire  and  the  antisi^ptio  solution.  In 
the  caM?*  to  which  thi<  dry  methivl  is  most  applicable,  the  per- 
foration in  tlie  membrana  iynn\:ini  lv>inir  small  and  the  purulent 
secretion  slight  in  amount,  a  sutfioiently  ivmplete  cleansing  of  the 
canal  and  drumhead  may  l>e  obtaino^l  by  mopping  them  indus- 
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trioiisly  with  tiifts  of  sterile  absorbent  cotton  upon  the  applicator. 
One  of  these  is  then  moistened  with  any  one  of  the  antiseptic 
solutions  already  mentioned,  and  the  parts  are  gently  but  repeat- 
edly rubbed  with  this  until  approximate  asepsis  is  secured.  A 
light  insufflation  of  nosophen,  iodorauth>  or  one  of  the  other 
powders  having  antiseptic  properties  follows,  and  the  dressing  is 
again  completed  by  the  packing  of  the  canal  with  the  chinolin- 
naphthol  gauze.  This  material  is  higlily  antiseptic  and  deodorant, 
and  it  should  be  carried  to  the  fundus  of  the  canal  and  brought 
almost  in  contact  with  the  drumhead.  The  more  nearly  it 
approaches  this  point  the  greater  will  be  the  capillary  suction 
power  that  it  exerts.  Care  should  be  taken  to  cliange  this  gauze 
packing  as  soon  as  it  becomes  saturated  with  the  discharge, 
because  should  it  be  permitted  to  remain  after  it  has  reached  this 
condition  it  becomes  an  impediment  instead  of  an  aid  to  drainage. 
In  tiiose  cases  in  which  the  perforation  is  situated  in  the  upper 
part  of  the  membrana,  and  in  which,  on  account  of  the  scantiness 
of  the  discharge,  its  enlargement  does  not  seem  to  be  called  for, 
the  preliminarj'  withdrawal  of  any  secretion  that  may  have 
accumulated  in  that  portion  of  the  tympanic  chamber  below  the 
perforation  may  often  be  effected  hy  the  use  of  the  Siegle  pneu- 
matic speculum  in  conjunction  with  the  Delstanche  masseur.  By 
repeatedly  exhausting  the  air  in  the  external  canal  hy  this  appar- 
atus any  retained  liquid  secretion  in  the  tymjianum  will  be  drawn 
through  the  opening  in  the  drumhead  and  the  cavity  practically 
emptied.  The  subsequent  cleansing  and  packing  of  the  canal 
are  then  carried  nut  as  already  described.  If,  after  a  month  or 
six  weeks  of  continuous  and  conscientious  application  nf  this 
treatment,  our  efforts  are  not  rewarded  by  complete  cure  or  by 
an  encouraging  amount  of  improvement,  a  resort  to  surgical  pro- 
cedures will  probably  become  necessary. 

When  it  is  the  attic  instead  of  the  atrium  that  is  the  seat  of  the 
chronic  suppurative  process,  and  the  perforation,  usually  small, 
is  found  in  the  membrana  JIaccida,  the  ordinary  means  of  cleans- 
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ing  the  middle  ear  will  be  fouod  iDefficient.  The  special  syriDge 
devised  by  Blake  for  washing  out  the  attic,  or  the  ingenious  and 
useful  apparatus  of  Hewitt,  may  either  or  both  be  resorted  to  in 
these   cases,  and    will  often  afford  us  ven'  satisfactory  resulla. 


Bimke'a  mlddJe-ear  Eyrlnse. 


Their  safe  and  successful  employment  nKjuires  a  very  steady 
hand  and  the  best  possible  ilkiniination.  An  aigueous  solution  of 
boric  acid  is  to  be  first  syringed  into  the  attic,  and  this  followed 


ippuvlm  for  wMbiDg  oat  (he  attic. 


by  a  dilute  solution  of  hydrogen  dioxide.  In  a  few  minutes  the 
boric  solution  will  l>e  again  a^^,  and  afterward,  by  means  of  the 
combined  Si<^Ie  ot«3co|>e  and  llelstanche  masseur,  the  cavity  is 
to    be   emptieil   as   comi>Ietely  as   (lossible.     Tins   having  been 
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accomplished,  the  attic  is  prepared  for  medication,  and  the  solu- 
tion best  adapted  to  the  larger  number  of  these  cases  is  that  of 
boric  acid  and  iodoform  in  varying  strengths  of  alcohol.  It  may 
be  well  to  repeat  that  these  solutions  should  always  be  properly 
warmed  before  they  are  introduced,  and  that  the  force  used  in 
their  injection  should  be  very  moderate.  Should  too  much  vigor 
be  employed  the  patient  may  experience  severe  vertigo,  and 
perhaps  fall  from  his  chair.  In  case  the  opening  in  the  mem- 
brana  flaccida  is  of  sufficient  size  it  may  be  of  additional  advan- 
tage to  insufflate  into  the  attic  a  little  very  finely  powdered 
boric  acid. 

In  ciises  of  chronic  otorrhoea  that  are  marked  by  nothing  more 
than  the  persistent  purulent  discharge,  the  treatment  that  has 
been  detailed  will,  in  the  majority  of  them,  prove  successful  in 
arresting  it.  In  those  cases,  however,  in  which  the  suppuration 
has  been  of  long  continuance  previous  to  the  adoption  of  treat- 
ment, it  is  a  by  no  means  infrequent  occurrence  to  find  either  the 
drumhead,  the  inner  tympanic  walls,  or  even  the  walls  of  the 
canal  itself  studded  with  granulations  of  varying  size.  It  is  true 
that  the  alcoholic  instillations  that  have  been  recommended  will 
often  lead  to  the  devitalization  and  gradual  disappearance  of 
these,  but  should  they  decline  to  yield  to  them  they  will  serve 
to  maintain  the  suppurative  process,  and  they  must  be  removed 
either  instrumen tally  or  by  the  application  of  caustics.  It  is- 
only  the  well-trained  eye  and  hand  that  can  safely  undertake  the 
removal  or  destruction  of  these  minute  growths,  and  none  other 
should  attempt  it.  Caustics  should  be  first  employed,  and  as 
between  chromic  acid,  nitrate  of  silver,  trichloracetic  acid,  chlor- 
ide of  zinc,  and  the  perchloride  of  iron  the  first  will  be  found 
the  most  efficient.  After  preliminary  cleansing  of  the  canal  and 
tympanum  the  granulations  are  mopped  once  or  twice  with  a  G 
per  cent,  solution  of  cocaine,  and,  a  few  minutes  later,  well  dried. 
A  small  crystal  of  the  chromic  acid  is  fused  upon  the  tip  of  a 
<leli(*^te  probe  and  the  larger  granulations  separately  and  lightly 
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touched  with  it.  Brilliant  illumination  should  be  provided  for 
this  little  procedure^  and  care  should  be  taken  that  the  caustic 
comes  in  contact  with  nothing  but  the  granulations  themselves. 
One  or  two  applications  of  this  acid  will  usually  prove  sufficient 
to  effect  a  cure  of  this  condition.  The  pain  it  occasions  is 
scarcely  noticeable^  but  until  the  separation  of  the  small  sloughs 
that  follow  upon  its  use  occurs^  secretion  from  the  ear  is  apt  to 
be  somewhat  increased^  and  it  may  be  necessary  to  cleanse  it 
and  to  insufflate  an  antiseptic  and  desiccant  powder  a  little  more 
frequently  than  before. 

At  times  the  tympanic  mucous  membrane  will  seem  to  have 
undergone  a  polypoid  degeneration^  the  granulations  being  unusu- 
ally large  and  numerous.  In  such  cases^  instead  of  consuming 
time  by  a  number  of  repetitions  of  the  caustic  acid,  it  will  be 
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Sharp  curettefi. 

decidedly  preferable  to  at  once  remove  the  altered  tissue  by 
means  of  sharp  spoons  or  curettes.  When  these  are  used,  in 
addition  to  cocainizing  the  membrane  it  should  be  brushed  with 
a  1  to  2000  solution  of  adrenalin  chloride.  The  ischsemia  of  the 
tissue  that  this  latter  solution  secures  will  almost  entirely  avert 
hemorrhage  and  save  us  the  annoyance  of  frequently  interrupting 
the  operation  in  order  to  remove  the  blood  that  would  otherwise 
obscure  the  field.  The  galvanocautery  point  has  no  special  advan- 
tage as  a  destructive  agent  over  the  methods  already  suggested, 
and  its  employment  would  be  dangerous  in  any  but  the  most 
(expert  hands. 

Aural  Polsrpi. 

As  a  rule,  these  neoplastic  bodies  may  be  regarded  as  later 
and  more  or  less  altered  developments  of   the  granulations  just 
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described.  They  vary  very  greatly  in  both  number  and  size, 
and  there  is  an  equal  amount  of  variation  as  regards  their  situa- 
tion. A  single  polyp  is  probably  most  often  found,  but  two, 
three,  or  a  half-dozen  are  not  at  all  infrequent.  Their  number 
will  usually  be  found  to  be  proportionate  to  the  length  of  stand- 
ing of  the  suppurative  disease.  Their  size,  also,  varies  within 
wide  limits.  They  may  be  quite  minute  with  verj'  slender 
pedicles,  or  one  may  be  of  such  dimensions  as  to  completely  fill 
the  external  canal  and  to  even  emerge  from  this  and  appear 
in  tlie  concha.  As  to  their  situation,  although,  as  a  rule,  they 
spring  from  some  portion  of  the  tympanic  mucosa,  it  is  not 
seldom  that  they  are  discovered  growing  from  the  outer  surface 
of  the  drumhead  or  perhaps  from  the  periosteum  of  the  bony 
portion  of  the  canal.  It  is  not  an  uncommon  occurrence  to  find 
a  polyp,  attached  within  the  tympanum,  protruding  through  the 
perforation  in  the  membrana. 

However  they  may  vary  in  structure,  the  color  of  the  aural 
polypus  is  usually  pinkish  or  bright  red ;  but  the  nearer  they 
approacli  the  external  orifice  of  the  canal,  or,  in  other  words,  the 
more  greatly  they  are  exposed,  the  paler  do  they  become.  In 
general  conformation  they  may  be  smooth  and  club-shaped,  or 
their  surface  may  be  papillated  and  quite  uneven.  At  times  the 
pedicle  of  the  polyp  is  very  slender,  while  at  others  it  is  broad 
and  almost  sessile.  The  epithelial  covering  of  the  growth  usually 
corresponds  to  that  of  the  surface  from  which  it  originates,  and 
hence  should  it  be  attached  to  the  walls  of  the  tympanum  its 
epithelial  envelopment  will  be  of  the  columnar  ciliated  variety  ; 
while  should  it  spring  from  the  dermoid  layer  of  the  drumhead 
its  surface  will  present  a  stratified  squamous  epithelium. 

Tlie  varieties  of  polypi  that  are  of  ordinary  occurreuce  are  : 

1.  The  mucous  polypus. 

2.  The  fibroma. 

3.  The  angioma. 

4.  The  myxoma. 
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The  relative  frequency  of  occurrence  of  these  different  forms  is 
indicated  by  the  order  in  which  they  have  been  given.  The 
first  two  are  encountered  quite  often,  the  myxoma  extremely 
seldom. 

1.  Mucom  Polypi.  In  spite  of  the  very  common  use  of  this 
name  it  is  probable  that  the  neoplasms  to  which  it  is  given,  and 
which  usually  grow  from  the  tympanic  mucous  membrane,  would 
be  more  accurately  classified  as  adenomata.  At  times  they 
resemble  very  closely,  both  macroscopically  and  histologically, 
the  mucous  polyp  of  the  nose,  but  there  are  almost  always  present 
more  or  less  well-defined  evidences  of  glandular  structure.  Their 
general  structure  presents  a  rather  loose  areolar  connective-tissue 
stroma,  in  the  meshes  of  which  are  confined  varying  numbers  of 
round  and  spindle-shaped  cells.  It  is  not  unusual  for  them  to 
have  a  somewhat  dense  epithelial  capsule,  and  it  is  the  reduplica- 
tions of  this  that  give  them  their  glandular  character.  Occasion- 
ally one  or  more  of  these  glands  may  be  found  to  have  become 
isolated  in  the  substance  of  the  growth  and  to  have  undergone  a 
cystic  degeneration.  These  cyst-like  spaces  are  usually  regarded 
as  retention-cysts,  and  not  very  rarely  may  be  of  such  size  that 
they  can  be  detected  with  the  naked  eye. 

The  appearance  of  this  form  of  neoplasm  is  ordinarily  that  of 
a  somewhat  pear-shaped  growth,  smooth,  though  at  times  lobu- 
lated,  and  of  a  pale  pinkish  or  livid  color.  Its  vascular  supply 
is  of  generous  proportions  and  the  type  of  its  epithelial  covering 
is  found  to  vary  with  the  point  at  which  it  is  examined.  Toward 
its  point  of  attachment,  for  example,  the  epithelium  is  apt  to  be 
columnar  and  ciliated,  while  that  covering  its  free  extremity  is  of 
the  stratified-pavement  variety.  They  easily  yield  beneath  the 
touch  of  the  probe,  but  are,  as  a  rule,  highly  elastic.  They  occur 
in  association  with  long-standing  otorrhoeas,  and  most  often  grow 
from  the  anterior  portions  of  the  middle  ear. 

It  is  not  improbable  that  they  now  and  then  become  trans- 
formed into  fibromata    as  a  consequence  of  a  reduction  of  their 
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blood-supply  and  the  gradual  alteration  of  their  cellular  elements 
into  spindle  cells  and  connective-tissue  fibres. 

2.  Fibromata.  Like  the  growth  just  described,  the  fibroma 
almost  invariably  occurs  in  association  with  chronic  exudative 
inflammations  of  the  middle  ear.  Perforation  of  the  membrana 
tympani  and  the  coexistence  of  a  purulent  discharge  are  doubtless 
always  present,  in  spite  of  the  claim  sometimes  made  that  this 
neoplasm  may  develop  within  the  tympanic  cavity  behind  an 
intact  drumhead.  With  reference  to  the  densitv  of  their  struc- 
ture,  we  distinguish  between  firm  and  soft  fibromata.  In  the  first 
the  tissues  may  exhibit  a  distinctly  areolar  arrangement,  and  at 
times  we  may  discover  cvstic  spaces  within  them  which  have 
been  occasioned  by  the  growing  together  of  adjacent  lobules.  The 
texture  of  the  firm  fibroma  is  more  compact  than  that  of  the  soft 
variety,  its  fibrous  elements  are  more  closely  interwoven,  and  its 
vascular  supply  is  much  less  abundant. 

3.  Angwmata,  Certain  of  the  soft  fibromata  have  such  an 
extremely  rich  vascular  supply  that  they  have  been  classed  under 
the  angiomata.  In  these  the  capillaries  are  very  few  in  number, 
and  in  their  place  we  find  a  network  of  blood  spaces  into  which 
the  blood  empties  directly  from  the  arterioles,  and  from  which  it 
is  discharged  directly  into  the  veins.  In  spite  of  this  peculiarity 
of  their  vascular  arrangement,  so  large  an  amount  of  fibrous  con- 
nective tissue  is  included  in  the  structure  of  these  growths  that  it 
would  probably  be  more  accurate  pathologically  to  term  them 
augiofibromata. 

4.  Myxomafa.  This  type  of  growth  is  encountei'cd  with 
extreme  rarity.  The  stroma  consists  of  a  homogeneous  gelatinous 
substance  containing  considerable  mucin,  and  in  it  are  found 
numbers  of  spindle-shaped  and  round,  granular  cells,  the  latter 
resembling  lymph  corpuscles. 

Before  leaving  the  pathology  of  thase  growths  it  may  be  well 
to  have  a  clear  understanding  of  the  fact  that  by  the  general  term 
'^  luiral  polypi  '^  we  mean  those  distinctly  neoplastic  formations 
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that  originate  within  the  middle  ear  or  in  the  external  auditory 
canal,  which  are  pedancalated,  and  the  component  histological 
elements  of  which  are  of  the  softer  connective-tii^sue  type. 
Exuberant  granulations  which  grow  from  a  broad  base  are 
usually  referred  to  as  ^^  polypoid  proliferations/'  to  distinguish 
them  from  the  pedunculated  new  formations. 

Symptoms.  The  presence  and  prominence  of  s^'mptoms  which 
suggest  the  existence  of  aural  polypi  will  depend  very  largely 
upon  their  size  or  number  and  upon  the  extent  to  which  they 
interfere  with  the  escape  of  the  purulent  secretion.  Should  they 
be  both  few  and  small,  and  should  thev  occasion  ver\'  little  if 
any  obstruction  to  the  concomitant  otorrhcea,  the  only  symptom 
that  may  be  in  evidence  will  be  the  occasional  staining  of  the 
discharge  with  a  little  blood.  In  case,  however,  the  polyp  or 
polyps  so  occlude  the  canal  that  they  seriously  interfere  with 
drainage  from  the  middle  ear,  all  the  symptoms  that  attend  reten- 
tion of  secretion  and  the  pressure  that  it  occasions  will  succes- 
sively make  their  appearance.  The  patient  is  conscious  of  a  sen- 
sation of  fulness  or  distention  in  the  head,  the  deafness  is  intensi- 
fied, and  to  these  may  be  added  tinnitus  and  vertigo,  nausea  and 
vomiting,  severe  occipital  as  well  as  aural  pain,  ibcial  paralysis, 
epileptiform  seizures,  unsteadiness  of  gait,  and  frequent  attacks 
of  &intness.  Most  of  these  reflex  symptoms  are  due  to  the 
peripheral  irritation  occasioned  by  the  obstructive  polypus,  and 
usually  promptly  disappear  upon  its  removal  and  the  re-establish- 
ment of  drainage.  Should  it,  however,  be  permitted  to  remain 
for  any  length  of  time,  the  imprisoned  pus  makes  its  way  into 
the  attic  and  antrum,  caries  and  necrosis  of  the  contiguous  bony 
structures  is  apt  to  result,  and  mastoid  disease  and  intracranial 
invasion  are  not  unlikely  complications. 

Diagnosis.  It  is  not  always  an  easy  matter  to  assure  one's  self 
of  the  nature  and  point  of  attachment  of  a  growth  that  is  dis- 
covered within  the  ear.  To  facilitate  the  diagnosis  it  will  be  first 
essential  to  thoroughly  cleanse  the  canal.     Owing  to  the  frequent 
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presence  of  masses  of  clotted  secretion  mingled  with  desquamated 
epithelium,  the  use  of  the  syringe  will  usually  be  necessary  to 
secure  their  removal  and  the  complete  exposure  of  the  polyp. 
The  canal  and  its  contents  are  then  brightly  illuminated  and  are 
gently  mopped  dry  by  the  cotton-carrier.  Definite  information 
as  to  the  point  of  attachment  of  the  polypus  may  at  times  be 
obtained  through  ocular  inspection  alone,  but,  as  a  rule,  it  will 
be  found  necessary  to  enlist  the  aid  of  the  probe.  With  this 
instrument  we  can  ordinarily  locate  with  much  accuracy  the 
smaller  growths  situated  in  the  middle  ear  or  the  inner  portion 
of  the  canal.  When,  however,  the  polyp  fills  the  lumen  of  the 
canal  and  perhaps  projects  some  distance  toward  its  external 
orifice,  we  must  rely  largely  upon  the  delicacy  of  our  sense  of 
touch  in  connection  with  the  use  of  the  probe.  In  such  a  case 
the  probe  may  be  cautiously  introduced  for  some  distance  along 
the  floor  of  the  canal,  and  then  slowly  carried  around  the  whole 
circumference  of  the  growth.  If  neither  the  pedicle  nor  any 
adhesion  be  encountered  the  probe  may  be  introduced  a  little 
further  and  the  manoeuvre  repeated.  Should  no  obstruction  to 
this  complete  circuit  of  the  probe  be  met  with  by  the  time  its 
depth  in  the  canal  has  reached  the  limit  of  safety,  we  may  con- 
clude that  the  growth  springs  either  from  the  inner  extremity  of 
the  bony  meatus,  or  from  the  membrana  tympani,  or  from  the 
cavity  of  the  middle  ear  itself.  It  is  only  after  its  removal  that 
we  can  learn  with  certainty  from  which  of  these  three  ix)ssible 
points  the  growth  has  originated. 

In  the  majority  of  cases  inspection  combined  with  the  use  of  the 
probe  will  enable  us  to  decide  pretty  accurately  as  to  the  char- 
acter of  the  growth.  A  rather  pale  fibroma  with  a  more  than 
ordinarily  broad  base  may  resemble  in  its  appearance  an  exostosis. 
The  probe,  however,  by  revealing  its  mobility  and  a  consistence 
that  permits  yielding  beneath  light  or  firm  pressure,  will  distin- 
guish it  from  the  bony  protuberance  which  is  not  only  immovable, 
but  which  will  prove  resistant  to  any  amount  of  pressure. 
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Sebaceous  tumors  are  not  apt  to  be  encountered  in  the  auditory 
meatus ;  but  should  one  be  present,  and  by  its  prominence  and 
configuration  resemble  a  polypus,  the  probe  will  show  that  it  is 
not  pedunculated,  and  that  it  is,  therefore,  comparatively  immo- 
bile. The  absence  of  discharge,  also,  in  connection  with  the 
sebaceous  swelling,  will  be  of  diagnostic  value. 

It  seems  scarcely  likely  that  an  acute  furuncle  could  be  mis- 
taken for  a  polypus,  but  in  case  of  doubt  the  probe  will  elicit 
so  much  pain  from  the  former  that  this  of  itself  will  usually  be 
sufficient  to  resolve  the  doubt.  In  addition,  however,  the  probe 
will  show  so  clearly  the  difference  in  the  nature  of  their  respec- 
tive attachments  that  we  can  scarcely  have  any  difficulty  in  dis- 
criminating between  the  two. 

The  less  experienced  may  have  some  trouble  in  distinguishing 
between  a  reddened  and  bulging  drumhead  and  a  deep-seated  and 
highly  vascular  polypus.  The  use  of  the  naked  probe  for  diag- 
nostic purposes  in  such  an  instance  might  be  hazardous,  but  if  its 
tip  be  protected  by  a  shred  of  cotton  its  gentle  use  under  bright 
illumination  may  be  depended  upon  to  remove  any  doubt. 

It  is  not  impossible  that  a  polypoid  proliferation  from  a  begin- 
ning sarcoma  or  epithelioma  may  be  mistaken  for  a  simple 
polypus.  Even  previous  to  the  microscopical  examination  of  a 
portion  of  the  growth,  however,  we  will  be  justified  in  strongly 
suspecting  its  malignant  nature  by  the  scantiness  and  foulness  of 
the  purulent  discharge,  by  the  fret^uency  and  volume  of  bleeding, 
by  the  age  of  the  patient,  the  early  cachexia,  and  the  intense 
pain  that  is  almost  invariably  present.  The  sensation  imparted 
through  the  probe  to  the  fingers  is  also  very  different  from  that 
derived  from  an  ordinary  polypus,  and  the  malignant  growth  will 
be  found  much  more  fnigile  and  brittle  to  pressure  than  the 
benign. 

Prognosis.  With  reference  to  prognosis,  in  addition  to  the 
character  of  the  growth  which  will  naturally  exert  the  most 
marked    influence,  we  must  also  take  into  account  its  point  of 
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attachment  which  will  affect  the  ease  and  completeness  of  its 
removal,  and,  finally,  the  concomitant  changes  that  are  present 
either  within  the  ear  or  in  its  immediate  neighborhood.  When 
j)oIypi  are  found  protruding  from  a  suppurating  and  carious  attic 
the  prospect  of  prompt  and  permanent  cure  is  by  no  means  bright. 
Without  a  resort  to  radical  measures,  not  only  is  their  thorough 
removal  a  matter  of  great  difficulty,  if  not  impossibility,  but  even 
after  their  partial  removal  we  cannot  so  effectively  treat  their 
btises  as  to  assure  their  non-recurrence. 

Treatment.  The  object  of  the  treatment  of  polypi  is  twofold, 
since  it  contemplates,  in  the  first  place,  their  destruction  or 
removal,  and,  in  the  second,  the  prevention  of  their  recurrence. 
Concerning  the  accomplishment  of  the  latter  purpose,  it  will  be 
of  practical  utility  to  remember  that  these  neoplasms  almost 
invariably  spring  from  an  inflammatory  soil.  This  seems  to  be 
essential  to  their  origin  and  groNN'th,  and,  therefore,  it  logically 
follows  that  if  we  destroy  the  fertility  of  this  soil  by  removing 
the  inflammation,  we  will  at  one  and  the  same  time  arrest  the 
furtlier  nutrition  of  polypi  already  present  and  discourage  the 
development  of  new  ones.  If  our  efforts  to  effect  this  alteration 
are  successful,  it  is  not  at  all  infrequent  for  polypi  of  considerable 
size  to  gradually  atrophy  and  finally  to  become  spontaneously 
detached.  In  those  cases,  however,  in  which  the  polypus  is  of 
such  size  as  to  seriously  impede  drainage  and  so  to  precipitate 
all  the  menacing  complications  that  this  may  occasion,  we  cannot 
afford  to  wait  for  a  reduction  of  nutrition  to  slowly  lead  to  its 
wasting  and  self-detachment.  Every  hour  of  delay  will  be  preg- 
nant with  danger.  There  is  but  one  indication — immediate 
removal  by  operation. 

We  are  at  no  loss  for  instruments  with  which  to  effect  the 
removal  of  polypi.  A  wide  choice  lies  between  slender,  probe- 
pointefl  knives,  delicate-bladed  angular  scissors,  ring-knives, 
sharp  ring-curettes,  sharp  spoons,  and,  finally,  snares.  The  selec- 
tion of    the  j)articular  form   of   instniment  will  largely  depend 
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upon  the  size,  the  deDsity,  and  the  point  of  attachment  of  the 
polypus.  Previous  to  any  operation  the  canal  should  be  prepared 
for  its  performance.  Thorough  cleansing  and  asepsis  of  the  canal 
should  be  secured  by  syringing  it  with  warm  antiseptic  solutions, 
and  it  should  then  be  mop{>ed  dry  with  the  sterile  cotton  tuft 
upon  the  applicator.  Although  the  instrumental  removal  of  a 
polypus  is  usually  productive  of  but  little  pain,  even  this  little 
may  be  rendered  less  by  the  use  of  cocaine  and  the  solution  of 
adrenalin  chloride.  The  first  should  be  in  4  per  cent,  solution, 
the  latter  in  1  to  2000.  The  adrenalin  is  of  very  great  assistance 
in  this  operation,  since  by  its  power  to  almost  completely  prevent 
hemorrhage  the  limited  field  of  operation  is  unobscured,  and  our 
work  is  rendered  the  more  rapid  and  complete.  If  this  agent  be 
not  used  the  bleeding  may  be  pretty  smart  at  times,  and  our 
progress  will  be  frequently  interrupted  by  the  necessity  for 
removing  the  blood  from  the  canal  so  that  we  may  see  what  we 
have  accomplished.  It  has  an  additional  advantage  in  that,  by 
emptying  the  vessels  of  the  growth,  it  so  reduces  its  size  that  it 
may  be  the  more  easily  ensnared  by  the  wire  loop  or  encom- 
passed by  the  ring-knife  or  curette.  Should  the  polypus  not  be 
of  such  size  as  to  completely  fill  the  lumen  of  the  canal,  both  the 
adrenalin  and  cocaine  are  better  applied  to  it  by  means  of  the 
cotton-carrier  tlian  by  instilling  an  unnecessarily  large  quantity 
of  the  two  solutions  into  the  canal. 

The  smaller  and  softer  growths  that  originate  upon  the  walls 
of  the  canal  are  usually  most  easily  removed  by  the  ring-knife  of 
Politzer  or  the  sharp  ring-curettes  of  Buck.  One  or  the  other  of 
these  instruments  is  to  be  slipped  over  the  body  of  the  growth, 
carried  down  to  its  pedicle,  and  this  latter,  by  a  quick  movement, 
severed. 

If  the  polypus  be  more  bulky,  however,  of  firmer  consistence, 
and  with  a  somewhat  broader  pedicle,  the  snare  will  be  the  safer 
and  more  satisfactory  instrument  to  employ.  As  compared  with 
the  original  snare  devised  by  Wilde,  that  which  may  now  be  pro- 
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cured  (Fig.  117)  is  a  very  great  improvement.  It  is  light,  yet 
firm,  and  the  canula  is  so  slender  that  it  occupies  but  little  space 
in  the  meatus,  and,  therefore,  obstructs  our  view  very  slightly. 
It  is  highly  important  that  an  appropriate  variety  of  wire  be 
selected  for  use  with  this  instrument.  Even  the  finest  steel  wire 
that  is  obtainable  is  usuallv  too  stout  and  inflexible  for  this  deli- 
cate  work.  Silver,  also,  is  apt  to  be  unsatisfactory,  because  a 
wire  that  may  be  of  sufficient  firmness  will  probably  have  too 
little  resiliency  to  retain  the  desired  curve  of  the  loop.  A  slender 
brass  wire,  either  that  used  by  harnessmakers  or  that  employed 
by  the  surgical  instrument  maker  for  clearing  hypodermic  needles, 
is  for  the  removal  of  the  majority  of  polypi  the  most  satisfactory 
material.     It  has  enough  spring  to  give  firmness  to  the  loop,  and 

Flcj.  117. 


Blake's  polypus  snare. 

enough  strength  to  cut  through  the  average  pedicle  without 
breaking.  The  snare  then  is  armed  with  this  wire,  the  loop  left 
at  the  tip  of  the  canula  being  just  a  sliade  larger  than  the  girth 
of  the  body  over  which  it  is  to  be  slipped. 

The  largest  sized  speculum  that  the  meatus  will  admit  should 
be  selected,  the  light  should  be  brilliant,  and  the  patient's  head 
so  supported  that  it  will  be  perfectly  steady.  The  slightest 
movement  on  his  part  will  almost  certainly  throw  the  polypus 
into  shadow  and  put  a  temporary  stop  to  our  manoeuvring.  For 
this  reason,  in  the  average  child,  and  in  the  occasional  adult 
without  self-control,  general  antesthesia  will  be  advisable,  if  not 
imperative,  and  a  resort  to  this  will  of  course  render  necessary 
the  employment  of  the  electric  head-lamp. 
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The  snaring  of  an  aural  polypus  is  by  no  means  a  simple  and 
easy  matter,  and  the  skill  that  is  essential  for  successfully  encir- 
cling the  growth  with  the  wire  loop  and  for  the  snug  adjustment 
of  this  about  the  pedicle  is  not  to  be  acquired  from  our  first  one 
or  two  operations.  The  difficulties  that  beset  the  beginner  are 
those  that  attend  the  constant  maintenance  of  the  illumination, 
the  steadiness  of  hand  that  will  protect  the  sensitive  cutaneous 
lining  of  the  canal  from  unnecessarj'  contact  with  the  wire,  and 
the  ability  to  so  manipulate  the  instrument  that  the  loop  will  get 
well  down  to  the  base  of  the  growth  and  be  retained  there  during 
its  retraction,  so  that  the  whole  neoplasm  shall  be  removed  instead 
of  but  a  portion  of  it.  These  very  real  difficulties  can  l>e 
minimized  only  with  much  practice. 

When  the  |>edicle  has  been  cut  through,  the  detached  growth 
will  usually  remain  in  the  grasp  of  the  instrument  and  l)e 
removed  with  it.  Should  it,  however,  escape  from  it,  it  may  be 
readily  extracted  by  an  angular  forceps  or  the  blunt  ring-curette. 
If  the  adrenalin  solution  has  been  well  applied  to  the  |>olypus  pre- 
vious to  the  operation  there  will  seldom  be  any  hemorrhage  worth 
mentioning.  Should  it  occur,  however,  it  cjin  be  almost  imme- 
diately arrestcil  by  holding  for  a  moment  a  small  tuft  of  cotton, 
wet  with  the  same  solution,  in  contact  with  the  oozing  stump. 
To  complete  the  destruction  of  the  growth  and  so  to  [)revent  its 
recurrence,  this  remnant  of  it  is  now  mopj)e(l  dry  and  lightly 
touched  with  the  crystal  of  chromic  acid  fused  upon  the  tip  of  a 
probe.  The  application  of  the  caustic  is  followed  by  the  insuffla- 
tion of  one  of  the  antiseptic  powders — nosophen  or  boric  acid, 
either  alone  or  combined  with  iodoform — and  the  canal  is  then 
stopped  with  an  antiseptic  gauze  or  cotton.  At  the  end  of  a  few 
days  the  slough  (K'casioned  by  the  caustic  will  he  thrown  off,  and 
onlv  the  cicatrix  will  remain. 

The  removal  of  one  jK)lypus  may  disclose  anotlxir  or  others 
that  have  hitherto  been  concealed.  These  will  of  course  be  suc- 
cessivelv  snareil  and  their  bases  cauterized  like  that  of  the  fii'st. 
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The  improved  access  to  the  tympanum  which  the  clearing  of  the 
canal  of  these  growths  will  afford  will  often  enable  iis  to  quickly 
arrest  a  suppurative  process  that  otherwise,  doubtless,  would  have 
persisted  indefinitely. 

In  those  occasional  cases  in  which  we  find  a  polypus  attached 
within  the  cavity  of  the  middle  ear,  and  projecting  through  and 
almost  filling  the  perforation  in  the  membrana  tympani,  it  will 
be  labor  lost  to  attempt  to  remove  the  growth  properly  without 
sufficiently  enlarging  the  perforation  to  permit  of  our  reaching 
the  pedicle. 

If,  after  the  removal  of  all  granulations  and  polypi,  several 
weeks'  continuance  of  the  treatment  that  has  been  described  for 
the  ear,  as  well  as  for  the  nose  and  nasopharynx,  shall  fail  to 
arrest  the  suppurative  process,  we  may  reasonably  suspect  the 
existence  of  caries  or  necrosis,  perhaps  both,  of  the  ossicles  or 
tympanic  walls. 

Purulent  inflammation  of  the  ear  which  occurs  as  a  complica- 
tion of  some  prolonged  and  exhausting  disease,  or  is  secondary 
to  one  of  the  acute  infectious  fevers,  although  it  may  not  be 
marked  by  any  unusual  violence,  is  particularly  prone  to  lead  to 
destruction  of  the  ossicles  and  possibly  to  grave  disease  of  the 
temporal  bone,  even  in  the  absence  of  any  predisposing  constitu- 
tional state.  It  is  this  tendencv  that  will  account  for  manv  of 
those  serious  bone  affections  that  occur  in  an  otherwise  apparently 
trifling  otitis  media  that  accompanies  an  attack  of  scarlet  or 
typhoid  fever. 

.Vlthough  primary  inflammation  of  the  osseous  tissue  of  the 
auditory  ossicles  is  extremely  rare,  its  secondar}'  implication  is  by 
no  means  uncommon.  If  it  be  recalled  that  the  mucous  mem- 
l)rane  lining  the  walls  of  the  tympanum  acts  also  as  the  ])erios- 
teuni  of  the  ossicles,  we  will  not  be  at  a  loss  to  understand  why 
a  purulent  inflammation  of  this  membrane  is  so  liable  to  eventu- 
ate in  destructive  disease  of  these  minute  bones.  The  nutrition 
of  the  ossicles  beinsr  derived  entirely   from   the  vessels  of   the 
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mDcoiis  membrane,  aay  disease  of  the  latter  that  may  occasion  the 
destruction  or  oblitenition  of  these  vessels  will  almost  inevitably 
lead  to  death  of  the  hones.  Suppurative  iutiammatioii  of  tlie 
attic  is  especially  apt  Ut  be  attended  by  ossicular  caries  or  nccroeis 
because  of  the  difficulty  and  incompleteness  of  drainage  from  this 
portion  of  the  car.  With  the  bodies  and  the  articulation  of  the 
malleus  and  incns  constantly  bathed  in  pus,  it  is  but  to  be 
expected  that  they  will  sooner  or  later  yield  to  the  necrosing 
action  of  this  secretion  itself  or  of  the  pathogenic  organisms  tliat 
it  contains. 

It  is  in  the  manner  by  which  they  are  affected  by  caries  and 
necrotic  processes  that  the  ossicles  reaeinblo  the  "  long  bones." 
It  is  their  articular  extremities,  for  instance,  that,  like  the  epiph- 
yses of  the  long  hones,  are  most  frequently  attacked  by  carles  ; 
while,  on  the  other  hand,  it  is  their  long  and  slender  processes 
that  more  oft^n  succumb  to  necrosis,  just  as  do  the  diaphyses  of 
the  long  bones.  The  portions  that  most  often  exhibit  the  effects 
of  necrosis  arc  the  handle  of  the  malleus,  in  part  or  in  whole,  and 
the  corresponding  process  of  tlie  incus.  While  tliese  parts  are 
undergoing  a  gradual  destruction  the  articular  ends  of  the  two 
bones  may  be  either  entirely  free  from  disease  or  rlisplay  but  a 
limited  loss  of  their  substance. 

The  fact  that  of  the  malleus  and  incus  the  former  is  the  one 
tliat  is  more  commonly  affected  by  caries  and  necrosis  is  dae 
to  the  almost  invariably  profound  involvement  of  the  niembrana 
tympani  in  all  inflammatory  disturbances  of  the  middle  ear.  It 
is  the  very  close  attachment  between  the  manubrium  and  the 
membrane  that  exposes  tlie  vitality  of  the  handle  to  such  serioiift 
risk.  The  incus,  however,  is  likewise  menaced  by  ita  intimate 
relationship  with  the  malleus,  and  it  is  not  seldom  affected 
secondarily  by  the  extension  of  disease  from  the  latter  bone.  Of 
the  three  bones,  therefore,  it  is  evidently  the  stajies  that  is  the 
most  favorably  situated  from  a  pathological  point  of  view.  At 
Jong  intervals,  nevertheless,  even  this  bonelet    pjirticipates  in  ao 
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aggressively  destructive  process,  and  may  lose  its  crura  as  the 
result  of  it.  Fortunately,  however,  its  foot-plate,  which  is  a  pro- 
tective bulwark  against  purulent  invasion  of  the  intei*nal  ear,  is 
often  preserved  from  the  general  disaster. 

The  subjective  symptoms  accompanying  caries  or  necrosis  of 
the  ossicles  are  too  uncertain,  too  variable,  to  be  of  any  distinct 
diagnostic  value.  It  is,  as  a  rule,  only  by  the  careful  use  of  the 
probe,  and  the  discovery  therewith  of  denuded  bone,  that  we  are 
enabled  to  assure  ourselves  of  the  existence  of  this  complicating 
feature  of  a  rebellious  suppurative  otitis.  Should  it  be  definitely 
ascertained,  then,  that  one  or  more  of  the  ossicles  are  diseased, 
there  should  be  no  hesitation  or  delay  in  removing  them.  In 
such  cases,  the  membrana,  also,  has  shared  in  the  injurious  effects 
of  the  prolonged  suppuration.  Whatever  may  remain  of  it  is 
thickened  and  studded  with  granulations,  and  it  can  no  longer 
be  regarded  as  an  aid  to  audition.  On  the  contrary,  it  is  much 
more  apt  to  impede  than  to  favor  the  transmission  of  the  sound 
waves  to  the  labyrinth,  and  it  may  be  additionally  objectionable 
as  a  hindrance  to  free  drainage.  Its  removal  in  conjunction  with 
the  diseased  ossicles  will,  therefore,  be  justified  by  established 
surgical  principles,  and  will,  moreover,  greatly  facilitate  subse- 
quent cleansing  and  medication  of  the  middle-ear  cavity. 

Excision  of  the  Membrana  Tympani  and  Ossicola. 

Except  in  children  and  in  timid,  neurotic  adults,  or  in  those 
oases  in  which  the  perforation  in  the  drumhead  is  so  small  as  to 
prevent  the  entrance  of  a  cocaine  solution  to  the  tympanic  cavity, 
there  is  no  imperative  necessity,  for  the  successful  performance  of 
this  operation,  for  general  anaesthesia.  Since  the  addition  of 
adrenalin  chloride  to  our  list  of  surgical  accessories,  ossiculectomy 
has  been  greatly  simplified  and  the  time  required  for  it«  perform- 
ance materially  shortened.  The  preliminary  introduction  of  a 
half-dozen  drops  of  a  1  to  2000  solution  of  adrenalin  not  only 
produces  a  profound  ischsemia  of  the  engorged  tympanic  mucosa, 
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bat  it  shrinks  it  to  such  an  extent  that  the  contracted  space  in 
which  we  are  to  conduct  our  operative  manipulations  is  consider- 
ably widened.  The  local  anaesthetic  effect  of  the  subsequently 
introduced  cocaine  solution  will  also  be  emphasized  and  its  pos- 
sible toxic  effects  minimized.  As  in  all  other  surgical  proce- 
dures, the  preparation  of  the  ear  for  this  operation  will  include 
its  thorough  cleansing  and  the  most  complete  antisepsis  that  is 
obtainable.  It  may  first  be  syringed  for  some  minutes  with  a  1 
to  3000  bichloride  solution,  and  then,  if  it  should  seem  at  all 
desirable,  some  hydrogen  dioxide  is  to  be  instilled  into  the  meatus 
and  retained  for  a  minute  or  two.  The  sublimate  solution  is  now 
again  used,  and  the  ear  is  afterward  thoroughly  dried  with  mops 
of  sterile  absorbent  cotton.  The  tympanic  cavity  is  now  ready 
for  the  instillation  of  the  solution  of  adrenalin  chloride.  This 
should  be  of  about  1  to  2000  strength,  and,  shortly  before  it  is 
used,  should  be  rendered  perfectly  sterile.  Five  or  six  drops  are 
to  be  introduced  into  the  tympanum,  the  head  being  inclined 
toward  the  opposite  side,  and  three  minutes  will  be  an  ample 
allowance  of  time  for  it  to  fully  exert  its  remarkable  powers  upon 
the  mucous  membrane.  The  position  of  the  head  being  now 
reversed,  and  the  adrenalin  solution  permitted  to  drain  from  the 
ear,  it  is  quickly  replaced  by  the  same  quantity  of  a  6  per  cent, 
solution  of  cocaine.  Should  it  seem  desirable,  this  may  be 
repeated  at  the  end  of  three  minutes,  and  after  another  five 
minutes  it  will  asually  be  found  that  the  tissues  are  quite  suffi- 
ciently anaesthetized  to  permit  of  the  performance  of  the  operation 
without  either  noticeable  pain  or  hemorrhage,  and  therefore 
without  interruption.  The  ear  is  again  carefully  mopped  with 
antiseptic  cotton  until  dry,  and  the  head  is  now  supported  by 
an  assistant  to  ensure  steadiness. 

Any    remaining   portion   of   the    membrana   should 
removed  by  an  incision  along  its  periphery  close 
insertion.     The  next  st<  ^leration  will  dep 

tain  extent  upon  the  de|  that  has  taken 
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ossicles.  Should  we  find  that  the  greater  portion  of  the  malleus 
and  incus  is  still  present,  it  is,  as  a  rule,  the  latter  that  will  be 
prefembly  first  extracted.  If  precedence  be  given  to  the  removal 
of  the  malleus  the  unsupported  incus  may  fall  from  its  place  and 
be  lost  to  view  in  the  depressions  of  the  tympanic  floor.  The 
extraction  of  the  incus  is  accomplished  by  first  dividing  its  articu- 
lation with  the  stapes  by  passing  an  incus  hook  knife  beyond  the 
long  process  of  this  bone,  drawing  it  gently  outward,  and  then 
rotating  the  blade  so  tliat  it  passes  between  the  two  surfaces. 
The  loosened  process  may  now  be  seized  by  forceps  and  the  bone 
drawn  cautiously  downward  and  outward  into  the  canal.  Little 
force  is  required  to  rupture  its  superior  attachments.     Should  it 

Fig.  118. 


Hewitt's  incas  hook. 


be  found,  however,  that  the  long  process  of  the  incus  has  already 
been  destroyed,  our  attention  should  be  turned  to  the  malleus  and 
the  attachments  of  this  bone  be  successively  divided.  Any 
adhesions  that  have  formed  between  it  and  the  inner  wall  of  the 
tympanum  must  also  be  severed  before  any  traction  is  made  upoi> 
it.  Upon  the  completion  of  this  preliminary  loosening  of  the- 
bone,  its  handle,  or  what  remains  of  it,  is  to  be  grasped  by  forceps 
and  the  bone  drawn  from  its  bed  by  downward  and  outward 
traction.  As  a  rule,  the  body  of  the  incus  in  these  cases  will  be 
found  adherent  to  the  head  of  the  malleus,  and  will  be  removed 
with  it  when  the  latter  bone  is  extracted.  Should  the  connection 
between  them  have  been  destroyed,  however,  and  the  body  of  the 
incus   remain   in  the  attic  after  the  withdrawal  of  the  malleus,  it 
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must  be  separately  searched  for  and  removed.  Of  the  several 
instruments  that  are  more  or  less  well  adapted  to  this  purpose  the 
incus  hook  patterned  by  Hewitt  is  probably  the  most  serviceable 
in  the  majority  of  cases.  This  is  to  be  cautiously  introduced 
within  the  attic,  carried  to  the  inner  surface  of  the  incus,  and 
then  drawn  downward  and  outward.     (Fig.  118.) 

It  is  perhaps  debatable  whether,  after  the  extraction  of  the 
ossicles,  it  is  either  necessary  or  prudent  to  remove  by  curettage 
any  granulations  that  may  be  discovered  in  the  attic  or  lower 
drum  cavity.  It  cannot  be  denied  that  the  risk  of  injuring  the 
facial  nerve  is  considerable.  It  not  infrequently  happens  tlmt 
during  a  prolonged  suppurative  inflammation  of  the  middle  ear 
the  wall  of  the  facial  canal  is  thinned,  or  perhaps  destroyed  in 
part,  and  the  contained  nerve  exposed.  In  such  an  event  the 
incautious  or  unskilled  use  of  the  curette  will  be  attended  by 
very  grave  danger  of  producing  a  facial  paralysis.  In  view  of 
the  facts,  therefore,  that  a  breach  of  the  canal  wall  is  at  least  a 
possibility,  and  that,  should  it  exist,  it  cannot  be  detected  by 
the  eye,  it  would  seem  that  a  conservative  course  would  be  the 
more  judicious,  and  that  it  will  be  better,  for  a  time  at  least,  to 
endeavor  to  secure  the  disappearance  of  the  granulations  and  the 
arrest  of  the  suppurative  process  by  persevering  with  the  cleans- 
ing and  antiseptic  measures  that  have  been  in  use  up  to  this  time. 

Upon  the  completion  of  the  operation  for  the  removal  of  the 
remnant  drumhead  and  the  diseased  ossicles,  the  ear  is  repeatedly 
syringed  with  the  bichloride  solution,  well  dried,  an  antiseptic 
and  desiccant  powder — iodomuth  or  nosophen — insufflated,  and 
the  canal  then  loosely  tamponed  with  an  antiseptic  gauze.  The 
frequency  of  the  removal  of  this  dressing  will  depend  upon  the 
amount  of  discharge.  It  is  not  unusual  for  the  purulent  secre- 
>tion  to  cease  very  shortly  after  this  operation  ;  but  should  it 
continue,  in  spite  of  active  treatment,  for  more  tlian  six  weeks  or 
two  months,  we  must  contemplate  a  resort  to  further  and  more 
radical  surgical  procedures. 
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Oholesteatoma. 

Although  in  an  extremely  limited  number  of  instances  this 
disease  has  been  known  to  originate  primarily,  yet  in  the  very 
large  majority  of  cases  it  occurs  as  a  complicating  feature  of  pro- 
longed suppurative  disease  of  the  middle  ear  and  its  accessory 
cavities.  During  the  course  of  a  chronic  purulent  otitis  media  it 
is  a  not  at  all  infrequent  occurrence  for  the  discharge,  particularly 
when  its  escape  is  unimpeded,  to  contain  numerous  soft,  cheesy 
masses  of  epithelial  cells.  So  long  as  the  exit  of  these  is  not 
hindered  this  active  desquamative  process  may  continue  indefi- 
nitely without  any  noticeably  harmful  result.  If,  however,  the 
development  of  granulations  and  polypi,  or  some  other  complica- 
ting accident,  should  lead  to  any  obstruction  of  the  escape  of  this 
cellular  material  and  occasion  its  retention  for  any  considerable 
period,  it  can  scarcely  fail  to  form  masses  of  much  greater  size 
and  to  provoke  symptoms  indicative  of  more  or  less  severe 
pressure.  Pain,  though  not  constant,  is  of  common  occurrence, 
and  there  may  be,  in  addition,  manifestations  of  cerebral  distur- 
bance, such,  for  instance,  as  vertigo  and  vomiting.  If  their 
presence  be  unrecognized  and  the  treatment  directed  to  the  cure 
of  the  middle-ear  suppuration  should  exert  no  restraining  effect 
upon  their  growth,  they  may  not  only  extend  from  their  point  of 
origin  throughout  all  the  several  cavities  that  are  in  communi- 
cation with  the  middle  ear,  but  by  gradual  erosion  of  their  bony 
boundaries  they  may  invade  the  brain  cavity  and  provoke  intra- 
cranial complications.  This  accident  is  particularly  apt  to 
happen  when  the  growing  mass  occupies  the  attic  and  exerts  a 
constantly  increasing  pressure  upon  the  thin  t«gmen  tympani 
above  it.  The  mucoperiosteal  lining  of  the  cavity  is  destroyed 
by  ulceration,  granulations  form,  and  the  bone  itself  undergoes 
absorption. 

The  cholesteatoma  ordinarily  met  with  is  a  more  or  less 
globular  body,  its  shape  being  modified  by  that  of  the  cavity  in 
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which  it  grows.  It  is  usually  of  a  bluish-white  or  pale  yellow 
color^  aud  its  size  may  reach  that  of  a  pigeon's  egg.  At  times  it 
is  enveloped  by  a  thin  membranous  capsule  which  has  a  bright, 
pearly  lustre.  Its  substance  Ls  made  up  of  a  series  of  concentri- 
cally arranged  laminse  of  densely  packed  epithelial  cells  which 
resemble  those  of  the  epidermis.  Toward  the  centre  of  the  mass 
a  varying  quantity  of  cheesy  material  may  be  found,  which  is 
composed  of  imprisoned  pus  and  cells  that  have  undergone  a  fatty 
degeneration.  Between  the  lamellse  numerous  crystals  of  choles- 
terin  are  found,  intermingled  with  fat  granules,  micro-organisms, 
and  now  and  then  giant  cells. 

The  process  of  formation  of  these  cellular  masses  is  still  a  sub- 
ject of  speculation  and  dispute.  Pathologists  are  not  yet  in  har- 
mony as  to  either  their  nature  or  etiology.  While  some  contend 
that  these  bodies  found  in  the  cavities  of  the  temporal  bone  are 
of  distinctly  heteroplastic  character,  others  insist  that  their 
pathogenesis  comprises  nothing  more  than  a  simple  retention  of 
inflammatory  products  from  the  spaces  themselves.  Still  another 
faction  asserts  that  the  growths  always  originate  in  the  external 
auditory  canal,  and  that  their  presence  in  the  attic,  the  antrum, 
or  the  mastoid  cells  is  the  result  of  extension  from  their  primary 
site.  This  latter  hypothesis  is  discredited,  however,  by  the  fact 
that  there  is  one  case  on  record  in  which  a  cholesteatoma  of  the 
tympanum  was  found  without  any  trace  of  a  pre-existent  sup- 
purative inflammation  of  that  cavity  or  of  a  perforation  of  the 
membrana. 

Of  the  several  communicating  spaces  in  which  cholesteatomata 
may  be  found,  it  is  probably  for  the  mastoid  cells  that  they 
exhibit  the  greatest  predilection.  When,  however,  under  favor- 
ing conditions,  the  mass  undergoes  a  continuous  increase  in  size, 
the  membranous  and  bony  constrictions  which  serve  as  demarca- 
tions of  the  different  cavities  may  be  successively  obliterated,  and 
we  find  them  transformed  into  one  large  chamber.  Further 
progress  of  the  growth  externally  may  lead  to  extensive  destruc- 
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tion  of  the  niargo  tympani  as  well  as  of  the  postero-superior  wall 
of  the  bony  meatus. 

The  prominence  of  the  symptoms  accompanying  cholesteato- 
mata  will  be  proportionate  to  their  size  and  the  amount  of  destruc- 
tive pressure  that  they  occasion.  There  is  ordinarily  a  sense  of 
distention  and  weight  on  the  affected  side,  and  to  this  may  be 
added  headache,  vertiginous  seizures,  and  perhaps  vomiting.  If 
relief  be  not  aflEorded  by  the  removal  of  the  spreading  mass,  symp- 
toms of  intracranial  mischief  will,  in  all  probability,  sooner  or 
later  become  manifest.  Finally,  if  the  usually  concomitant  sup- 
puration remain  unchecked,  and  the  escape  of  the  purulent  secre- 
tion be,  as  it  almost  always  is,  seriously  interfered  with,  absorption 
of  pus,  with  consequent  pyaemia  or  septicaemia,  becomes  inevitable. 
Meningitis,  sinus  phlebitis,  and  cerebral  abscess  are  further 
possible  events,  and  not  a  few  cases  of  fatal  hemorrhage,  as  the 
result  of  penetration  of  the  lateral  sinus  and  of  erosion  of  the 
carotid  artery,  have  been  reported. 

It  is  only  from  the  objective  appearances  that  a  dependable 
diagnosis  can  be  made ;  and  since  these,  owing  to  the  at  times 
secjuestered  situation  of  the  growth,  are  liable  to  be  few  and 
inconclusive,  we  are  not  infrequently  left  in  considerable  uncer- 
tainty. When,  however,  detached  fragments  of  the  epithelial 
mass  are  discovered  in  the  purulent  discharge  from  the  middle 
ear ;  and  when — of  even  greater  significance — we  can  see  them 
emerging  from  the  atrium  or  attic  through  the  perforation  in  the 
drumhead,  our  diagnosis  of  the  cholesteatomata  will  be  rendered 
much  more  definite  and  reliable.  In  place  of  this  evidence,  fistu- 
lous sinuses  are  occasionally  found  in  the  bony  portion  of  the 
canal,  and  if  these  give  exit  to  a  discharge  containing  numerous 
epithelial  cells,  and  with  it  there  is  associated  more  or  less  con- 
stant mastoid  pain,  we  may  be  pretty  sure  of  the  nature  of  the 
disease  with  which  we  have  to  deal. 

Treatment.  The  therapeutic  indications  include  not  only  the 
early  removal  of  the  cholesteatomatous  masses,   but  the  arrest, 
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also,  of  the  suppurative  process  that  has  occasioned  them,  and 
that,  if  allowed  to  continue,  would  encourage  their  recurrence. 
In  many  instances,  especially  if  the  perforation  in  the  drumhead 
be  large  and  the  cholesteatomata  are  within  easy  sight  and  are 
of  but  moderate  size,  persevering  syringing  of  the  canal  with  a 
warm  1  to  3000  bichloride  solution  may  be  found  sui&cient  to 
expel  them.  Should  their  hardness  and  density  prove  obstacles 
to  their  removal,  they  may  first  be  softened  and  to  a  certain 
extent  disintegrated  by  the  use  of  hydrogen  dioxide  or  of  a  com- 
bination of  equal  parts  of  alcohol  and  aniline  oil.  Although  in 
those  cases  in  which  the  epithelial  masses  occupy  the  atrium  the 
ordinary  ear  syringe  may  be  quite  successful  in  effecting  their 
removal,  yet  when  they  are  impacted  in  the  attic  an  instrument 
that  will  reach  them  more  directly  may  be  found  necessary  to  dis- 
lodge them.  For  this  purpose,  either  Blake^s  middle-ear  syringe 
or  Hewitt's  apparatus  for  washing  out  the  attic  will  usually 
prove  of  very  great  service.  The  opening  in  the  membrana  flac- 
cida  should  first  be  enlarged,  if  necessary  ;  then  one  of  the  soft- 
ening solutions  mentioned  is  to  be  introduced  into  the  meatus  and 
allowed  to  remain  for  some  minutes,  and  immediately  upon  its 
removal  the  cavity  of  the  attic  should  be  well  flushed  by  means 
of  Blake's  or  Hewitt's  instruments.  If  the  cholesteatoma  proves 
resistant  to  these  methods,  delicate  hooks,  ring-curettes,  or  spoons 
should  be  used  with  patient  care  until  the  mass  has  been  loosened 
and  broken  into  small  fragments,  when  the  syringe  cannot  fail  to 
bring  it  away.  It  is  well  worth  remembering  that  the  instillation 
into  the  tympanum  or  attic  of  a  few  drops  of  an  adrenalin  solu- 
tion is  often  of  very  great  assistance  in  these  cases  because  of  its 
remarkable  shrinking  effect  upon  the  swollen  mucous  membrane 
and  the  consequent  increase  of  space  afforded  us  in  which  to  con- 
duct our  instrumental  procedures.  Although,  when  there  is  no 
such  urgency  of  symptoms  (is  would  indicate  the  necessity  for 
immediate  operative  relief,  these  attempts  at  the  extraction  of 
cholesteatomata   through  the   natural  passage  should  always  be 
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given  a  fair  trial,  yet  they  should  not  be  persisted  in  for  an 
unreasonably  long  time,  because  of  the  possible  development  of 
one  or  more  of  the  complications  that  have  been  mentioned.  If 
several  days'  continuance  of  this  treatment,  therefore,  be  unat- 
tended by  any  decided  improvement,  and  if,  moreover,  we  have 
reason  to  believe  that  the  antrum  and  mastoid  cells  are  also 
implicated  in  the  production  and  retention  of  the  growth,  we 
should  lose  no  time  in  opening  by  operation  these  cavities,  so  that 
the  offending  masses  may  be  completely  removed  and  measures 
taken  to  prevent  their  reproduction. 

Before  entering  upon  a  description  of  the  diseases  of  the 
mastoid  process  and  of  the  surgical  procedures  that  they  frequently 
demand,  it  will  be  opportune  to  consider  at  this  point  one  or  two 
of  the  secondary  and  perhaps  permanent  results  of  chronic  puru- 
lent inflammation  of  the  middle  ear.  Of  these,  that  which  is 
most  frequently,  indeed  almost  invariably,  present  is 

Permanent  Perforation  of  the  Membrana  Tympani. 

The  pathological  importance  of  this  lesion  varies  within  wide 
limits.  The  symptoms  logically  attributable  to  it  may  be  par- 
tially dependent  upon  several  other  conditions,  and  it  is,  there- 
fore, difficult,  if  not  impossible,  to  estimate  with  any  accuracy  the 
relative  responsibility  of  each.  If  the  drumhead  were  an  entirely 
indei)endent  portion  of  the  hearing  apparatus  some  definite  con- 
clusion might  be  arrived  at  as  to  the  eflEects  produced  by  a  per- 
manent opening  in  it ;  but  since  it  is  not,  the  symptomatology  of 
its  defects  must  be  studied  in  association  with  those  of  the  other 
structural  details  of  the  sound-conducting  mechanism.  The 
degree  of  impairment  of  hearing,  for  instance,  is  very  far  from 
bearing  a  constant  relation  to  the  size  of  the  perforation.  A  high 
degree  of  deafness  may  at  times  be  associated  with  an  opening  of 
insignificant  dimensions,  while  at  others  there  may  be  absence 
of  the  major  portion  of  the   membrane  with  scarcely  noticeable 
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impairment  of  audition.  It  is^  in  all  probability,  to  the  position 
and  degree  of  mobility  of  the  ossicular  chain  that  we  must  look 
for  the  explanation  of  this  seeming  inconsistency. 

In  addition  to  the  loss  of  hearing  power,  several  other  direct 
results  of  a  persistent  perforation  of  the  membrana  combine  to 
make  its  closure  desirable.  Of  these,  one  of  the  most  pernicious 
is  the  susceptibility  which  it  develops  in  the  patient  to  acute 
inflammatory  disturbance  upon  very  trifling  provocation.  The 
protective  value  of  the  drumhead  to  the  tympanic  mucous  mem- 
brane is  clearly  demonstrated  by  this  increased  tendency  to  acute 
inflammation  of  the  middle  ear  which  ensues  upon  its  destruc- 
tion. Again,  the  exposure  of  the  mucous  membrane  of  the  tym- 
panum to  external  irritants  which  is  entailed  by  loss  of  the  mem- 
brana leads,  in  time,  to  that  sclerotic  change  in  the  mucosa  which 
induces  fixation  of  the  ossicles  and  also  gives  rise  to  many 
annoying  subjective  sensations.  Tinnitus  and  vertigo  of  severe 
type  have,  in  a  moderate  number  of  cases,  been  entirely  subdued 
by  the  closure  of  a  long-existent  perforation  of  the  membrana. 
The  inference  is  obvious. 

So  little  success  has  attended  the  most  painstaking  and  inge- 
nious efforts  to  secure  regeneration  of  extensively  destroyed 
tympanic  membranes,  that  it  is  questionable  whether,  particularly 
in  those  perforations  the  edges  of  which  are  densely  cicatrized,  it 
will  not  be  better  to  be  content  with  the  often  gratifying  results 
that  are  obtained  by  the  use  of  an  artificial  substitute  for  the 
crippled  membrane.  Quite  a  number  of  more  or  less  efficient 
substitutes  have  been  introduced  since  Yearsley,  in  1848, 
announced  that  the  hearing  of  one  of  his  patients  was  very 
greatly  improved  when  his  external  canal  was  partially  closed  by 
a  cotton-wool  plug  or  a  quill  of  paper  that  was  introduced  until 
it  came  in  contact  with  the  drumhead. 

Toynbee  oflFered  his  artificial  drum  membrane  to  the  profession 
some  three  or  four  years  after  Yearsley  had  suggested  the  prob- 
able value  of  such  an  instrument.     It  consists  of  a  circular  disk 
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of  thin,  flexible  rubber,  to. the  centre  of  which  is  attached  a 
slender  wire  of  about  the  length  of  the  auditory  canal.  This 
attachment  allows  of  its  introduction  by  the  patient  and  its  place- 
ment in  proper  position.  This  ingenious  instrument,  however, 
although  a  decided  improvement  in  some  respects  upon  the 
cotton-wool  plug  and  the  paper  quill,  has  certain  disadvantages 
tliat  limit  both  its  safety  and  utility.  The  length 
of  the  wire  that  is  essential  in  order  that  the  patient 
may  himself  introduce  and  remove  it  prevents  its 
being  entirely  hidden  in  the  meatus,  and  its  ex- 
posure in  the  outer  ear  renders  the  deeper  struc- 
tures liable  to  injury  through  any  accidental  dis- 
turbance of  it.  Moreover,  it  is  not  particularly 
durable,  and  even  its  initial  expense  places  it 
bevond  the  reach  of  the  poorer  class  of  patients.  Toynbee'a  artificial 

drum  membrane. 

A  thread  is  sometimes  substituted  for  the  wire, 
but  this  compels  the  use  of  forceps  for  its  insertion  and  some- 
thing more  than  the  average  amount  of  skill  possessed  by  patients^ 
in  order  that  no  injury  may  be  inflicted.  A  final  objection  to  this 
device  is  that  it  not  infrequently  occasions  an  annoying  amount 
of  irritation  in  the  canal,  and  many  patients  complain  of  its  easy 
<lisplacenient  by  the  movements  of  the  jaw  in  chewing. 

For  several  reasons  the  twisted  roll  of  cotton-wool  is,  in  the 
majority  of  cases,  much  more  satisfactory  than  the  Toynbee  drum 
membrane.  Its  introduction  and  removal  can  be  effected  without 
difficulty  and  without  risk  of  harm,  the  patient  can  easily  fashion 
it  himself,  and  it  is  much  less  liable  to  displacement  because  of 
the  more  even  support  that  is  afforded  its  surface  by  the  walls  of 
the  canal.  It  has  a  further  advantage  in  that  its  employment  is 
not  contraindicated  by  the  existence  of  a  moderate  amount  of 
otorrhea.  In  such  cases  its  inner  extremity  may  be  thinly 
<3oated  with  an  antiseptic  ointment  or  a  weak  glycerite  of  carbolic 
acid.  The  improvement  in  hearing  effected  by  this  wick-shaped 
roll  of  wool  is  in  a  number  of  cases  quite  remarkable. 
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It  is  scarcely  Decessan-  to  observe  that  previoos  to  the  intro- 
daction  of  aov  article  of  this  kind  the  ear  should  be  cleansed  and 
dried.  Any  increase  in  the  acuity  of  hearing  wiU  also  be  ren- 
dered the  greater  by  a  preliminary  opening  of  the  Eustachian 
tube  by  means  of  inflation  through  the  catheter  or  by  Politzeri- 
zation. It  is  only  to  be  expected  that  it  will  take  the  patient 
some  little  time  to  become  accustomed  to  the  presence  of  this 
foreign  body  in  the  canal ;  but,  as  a  rule,  he  will  soon  become 
unconscious  of  any  slightly  unpleasant  sensation  that  it  may  at 
first  occasion.  It  mav  be  advisable  to  have  him  retain  it  in 
position  for  only  an  hour  or  two  the  first  few  times  it  is  applied^ 
and  to  gradually  lengthen  this  period  with  each  repetition  of  its 
application.  The  making  of  this  cotton  wick  and  its  insertion 
and  withdrawal  are  all  so  simple  that,  if  for  no  other  purpose 
than  that  of  cleanliness,  it  will  be  a  good  rule  to  have  the  patient 
remove  the  old  each  night  and  insert  a  new  one  in  the  morning. 

There  is  a  good  deal  of  imceiiainty,  to  say  the  least,  concerning 
the  exact  mode  of  action  by  which  the  various  substitutes  for  the 
destroyed  membrana  effect  their  improvement  of  the  hearing 
power.  Although  there  is  still  a  rather  wide  difference  of  opinion 
concerning  this  interesting  question,  much  the  larger  number  of 
observers  unite  in  opposing  the  view  that  it  is  merely  through 
the  closure,  complete  or  partial,  of  the  perforation  that  the 
increased  hearing  is  obtained.  In  so  far  as  the  function  of  audi- 
tion is  concerned,  it  is  extremely  doubtful  whether  an  artificial 
drtim  membrane  can  substitute  the  natural  one  in  anv  other  way 
than  by  restoring,  to  a  greater  or  less  extent,  the  normal  tension 
of  the  ossicular  chain.  Should  there  be  a  solution  of  continuity 
at  any  point  of  this  chain,  the  pressure  exerted  by  an  artificial 
membrane  may  serve  in  a  measure  to  repair  it,  and  this  highly 
probable  action  seems  to  be  exerted  with  particularly  happy 
effect  when  there  is  a  bf  *•*  the  connection  between  the  tip  of 
the  long  p^^        '»'  the  *lie  stapes.     In  spite  of  this 

repeatedl  ill  quite  unable 
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to  designate  with  any  certainty  the  particular  type  of  case  that 
will  be  benefited  by  the  adoption  of  an  artificial  drumhead. 

Nevertheless,  if  its  use  is  not  specifically  contraindicated  by  the 
existence  of  an  abundant  discharge  or  by  its  provoking  an  objec- 
tionable amount  of  irritation,  it  should  be  faithfully  tried  in  all 
<xises  in  which  other  methods  of  treatment  have  failed  to  increase 
the  hearing  distance.  Less  important  perhaps  than  its  beneficial 
effect  upon  the  hearing  function,  but,  notwithstanding,  a  very 
valuable  attribute  of  the  artificial  drumhead,  is  the  protection 
that  it  affords  the  sensitive  intratympanic  structures  against 
-external  irritants.  From  this  point  of  view  it  is  a  powerful 
prophylactic  against  the  frequently  recurring  acute  inflamma- 
tions that  are  so  commonly  associated  with  extensive  losses  of 
substance  of  the  membrana. 

In  a  certain  number  of  cases  in  which  a  fairly  large  portion  of 
the  drumhead  still  remains,  and  in  which  the  exposure  of  the 
middle  ear  incident  to  the  perforation  leads  to  repeated  attacks 
of  inflammatory  disturbance,  it  will  be  quite  worth  while  to 
attempt  to  secure  a  regeneration  of  the  destroyed  portion  of  the 
membrana  by  one  or  more  of  several  methods  that  have  from 
time  to  time  been  employed  with  greater  or  less  success.  If  the 
nutrition  of  the  remnant  is  good  and  the  edges  of  the  perforation 
are  not  densely  cicatrized,  we  may  now  and  again  effect  its  closure 
by  touching  its  margin  at  several  points  with  a  bead  of  nitrate 
of  silver  fused  upon  the  tip  of  a  probe.  The  galvanocauteiy 
point  applied  in  the  same  way  has  also  proved  highly  effective 
in  the  hands  of  some  operators.  In  the  smaller  perforations  com- 
plete repair  may  often  be  obtained  by  the  making  of  a  number  of 
incisions,  J  to  1  mm.  in  length,  close  to  their  periphery  and  at 
right  angles  to  it.  A  modification  of  the  same  measure  has  been 
eiiployed  at  times  with  some  success,  in  order  to  induce  contrac- 
tion of  a  relaxed  cicatrix  in  the  membrana.  A  defect  of  this 
kind  is  often  accountable  for  frequent  variations  of  the  hearing 
function,    it   being  good   when    the    cicatrix    is   depressed,   but 
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impaired  when  it  is  displaced  outward.  To  restore  the  normal 
tension  of  this  portion  of  the  drumhead,  multiple  punctures 
instead  of  incisions  may  be  made  in  it  with  a  fine  needle. 

Caries  and  Necrosis  of  the  Temporal  Bone. 

These  diseases  of  the  temporal  bone  occur  with  considerable 
frequency,  because  it  must  be  an  uncommonly  mild  attack  of 
acute  or  chronic  suppurative  inflammation  of  the  middle  ear  that 
is  not  accompanied  by  more  or  less  periostitis  and  ostitis  of  the 
immediately  surrounding  bony  structures.  We  have  seen  how 
often  the  ossicles  are  affected  by  these  destructive  processes,  and 
it  is  but  a  step  further  for  them  to  assail  the  temporal  bone 
itself. 

The  anatomical  condition  which  favors  this  bone  implication  is 
the  double  duty  performed  by  the  tympanic  mucosa  in  not  only 
supplying  a  mucous  lining  for  the  middle  ear,  but  in  acting,  also,, 
as  the  periosteal  covering  of  its  bony  walls.  The  fact  that  these 
affections  are  much  more  frequent  in  childhood  than  in  adult  life 
is  doubtless  due  to  the  greater  vascularity  of  the  periosteal  layer 
of  the  membrane  during  the  earlier  years  of  life,  and  to  the 
greater  number  and  size  of  the  vessels  that  pass  from  it  into  the 
substance  of  the  bones.  It  is,  indeed,  unusual  for  these  bone 
complications  to  occur  in  adults  who  are  in  otherwise  good  general 
condition  unless  there  has  been  a  great  want  of  care  in  securing 
and  maintaining  cleanliness  of  the  external  canal  and  the  middle- 
ear  cavity.  To  permit  retention  of  the  purulent  secretion  for  any 
length  of  time  is  to  favor  its  decomposition,  the  invasion  of  the 
tympanum  by  pathogenic  micro-organisms,  and  the  extension  of 
the  inflammatory  process  to  the  deeper  tissues.  The  obliteration 
of  many  of  its  vessels  and  the  separation  of  the  periosteum  from 
the  bone  are  the  succeeding  steps  that  lead  to  the  loss  of  the 
nutrition  of  the  latter  and  to  its  consequent  death.  In  tubercu- 
lous, syphilitic,  and  strumous  individuals  frecjuent  cleansing  and 
antisepsis  of   the  ear  must  be  carried  out  with  particular  care^ 
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because  these  are  the  systemic  conditions  that  predispose  most 
strongly  to  the  development  of  caries  and  necrosis. 

The  extent  of  bone  that  may  be  involved  in  these  processes 
varies  quite  widely.  It  may  be  limited  to  a  small  spot  upon  the 
promontory  of  the  internal  wall  of  the  tympanum,  or  it  may 
implicate  extensive  areas  of  the  mastoid,  the  petrous,  or  the 
squamous  portions  of  the  temporal  bone.  The  fact  that  it  is  the 
spongy  or  cellular  type  of  bone  that  is  more  liable  to  attack  than 
the  more  compact  or  denser  sort,  accounts  for  the  frequency  with 
which  the  mastoid  process  is  affected.  Next  to  this  in  the 
frequency  with  which  it  is  attacked  is  the  bony  portion  of  the 
external  auditory  canal,  particularly  its  upper  and  posterior  part, 
and  a  close  third  is  the  thin  layer  of  bone  forming  the  roof  of  the 
tympanic  cavity.  In  the  latter  case  intracranial  complications 
are  very  likely  to  ensue,  and  of  these  meningitis  and  an  extra- 
dural or  temporosphenoidal  abscess  are  the  more  common. 
Extensive  destruction  of  the  mastoid  process  may  lead  to 
exposure  of  and  serious  hemorrhage  from  the  lateral  sinus,  or  it 
may  become  thrombosed  and  eventuate  in  pyaemia  or  the  forma- 
tion of  an  abscess  of  the  cerebellum.  If,  as  is  occasionally  the 
case,  the  pars  petrosa  figures  to  any  considerable  extent  in  the 
disease,  the  labyrinth  is  apt  to  share  in  the  injury  inflicted  and  to 
provoke  such  symptoms  as  nausea,  vomiting,  tinnitus,  severe 
pain,  and  vertigo. 

One  of  the  occasional  incidents  of  a  carious  or  necrotic  process 
affecting  the  temporal  bone  is  a  paralysis  of  the  facial  nerve. 
One  has  but  to  recall  the  course  of  the  aqueductus  Fallopii  to 
appreciate  the  ease  with  which  a  purulent  inflammation  of  the 
middle  ear  can  affect  the  integrity  of  this  frail  canal  and  menace 
the  nerve  within  it.  Although  it  is  quite  true,  howev^er,  that  in 
perhaps  a  large  number  of  the  cases  of  facial  paralysis  occurring 
in  association  with  a  purulent  median  otitis,  the  palsy  is  due  to 
carious  destruction  of  the  Fallopian  canal  and  to  the  subsequent 
involvement  of  the  nerve  in  the  inflammatory  process,  yet  it  has 
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been  shown   to  have  occurred   so  often   without  the  slightest 
demonstrable  lesion  of  the  canal^  that  the  diagnostic  significance 
with  reference  to  temporal  caries  and  necrosis  once  attributed  to 
this  symptom  has  been  very  greatly  diminished.     Post-mortem 
as  well  as  clinical  observation  has  made  it  evident  that  facial 
paralysis  may  occur  with  an  intact  Fallopian  canal  as  the  result 
merely  of  an  inflammation  of  the  nerve  sheath,  the  exudation 
attending  this  proving  sufficient  to  compress  and  suspend  the 
functional  power  of  the  trunk.     Moreover,  the  pressure  exerted 
by  the  retention  of  an  inflammatory  secretion  within  the  tym- 
panum itself  may  in  rare  instances  suffice  to  occasion  the  palsy. 
Hence,  although  it  is  most  often  in  connection  with  chronic  puru- 
lent otitis  that  this  symptom  becomes  manifest,  yet  it  is  far  from 
impossible  for  it  to  occur  as  well  in  association  with  acute  simple 
inflammations  of  the  middle  ear.     It  must  not  be  inferred  from 
anything  that  has   been   said,  however,  that  absence  of  facial 
paralysis  is  at  all  a  positive  indication  that  the  bone  in  the  imme- 
diate vicinity  of  the  nerve,  or  even  the  wall  of  the  canal  itself, 
is  free  from  disease.    On  the  contrary,  cases  have  been  reported  in 
which,  in  spite  of  extensive  carious  destruction  of  its  enveloping 
walls  and  its  exposure  for  long  periods  to  an  irritating  purulent 
secretion,  the  function  of  the  nerve  has  remained  entirely  unim- 
paired. 

The  rapidity  with  which  this  symptom  develops  varies  widely 
in  different  cases.  It  may  appear  during  the  acute  stage  of  the 
otitis,  or  it  may  be  delayed  until  the  suppurative  process  has 
been  chronic  for  many  months.  Again,  its  occurrence  may  be 
sudden  and  complete,  without  the  coincidence  of  noticeable  pro- 
dromes, or  its  appearance  may  be  quite  gradual  and  be  preceded 
by  an  increase  of  pain  in  and  behind  the  ear,  tinnitus  aurium, 
and  perhaps  disturbances  of  the  sense  of  taste. 

The  course  of  caries  and  necrosis  of  the  temporal  bone  will  be 
largely  influenced  by  the  site  of  the  disease,  by  the  state  of  the 
general  health  of  the  patient,  and,  to  a  lesser  extent,  by  his  age. 
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In  children  the  progress  of  the  disease  is  apt  to  be  much  more 
acute  than  in  aduhs,  and  its  favorable  or  fatal  termination,  there- 
fore, more  prompt.  In  later  life,  although  the  separation  of  the 
diseased  from  the  healthy  bone  may  be  quickly  accomplished,  yet 
the  process  of  exfoliation  may  consume  so  much  time  that  the 
patient  may  die  of  exhaustion  consequent  upon  the  prolonged 
purulent  drain.  The  necrosed  bone  is  in  some  cases  thrown  off 
en  7)10886,  while  in  others  it  comes  away  in  fragments  of  varying 
size,  which  are  discharged  either  through  the  external  auditory 
canal  or  through  one  or  more  fistulous  tracts  that  may  have 
formed  in  its  neighborhood.  In  case  the  disease  ends  fatally  this 
termination  may  be  brought  about  by  some  intracranial  compli- 
cation, by  pysemic  infection,  or  by  the  erosion  and  perforation  of 
some  large  bloodvessel,  such  as  the  carotid  artery,  the  jugular 
vein,  or  the  lateral  sinus. 

From  a  prognostic  point  of  view,  experience  has  shown  that 
carious  disease  of  the  mastoid  process  is  least  inimical  to  a  favor- 
able result.  A  similar  affection  of  the  pars  tympanica  will 
naturally  be  attended  by  much  more  serious  possibilities,  because 
of  its  very  intimate  relations  not  only  with  the  cranial  cavity, 
but  with  the  carotid  artery  and  jugular  vein.  In  the  event  of 
the  disease  involving  the  petrous  portion  of  the  temporal  we  can 
scarcely  anticipate  anything  but  a  fatal  termination.  It  does  not 
need  saying  that  the  more  vigorous  the  patient's  general  vitality 
the  better  will  be  his  chances  of  accomplishing  successfully  and 
surviving  the  process  of  exfoliation.  For  this  reason  any  consti- 
tutional disease,  such  as  tuberculosis  or  syphilis,  or  the  existence 
of  any  debilitating  diathesis,  will  seriously  impair  his  prospects 
of  recover^'. 

The  diagnostic  features  of  the  disease  are  the  usually  severe 
and  long-continued  pain,  although  in  tuberculous  subjects  this 
symptom  may  be  conspicuous  by  its  absence.  In  addition,  also, 
to  the  other  symptoms  ordinarily  accompanying  a  chronic  puru- 
lent otitis,  this  disease  is  apt  to  be  marked  by  some  moderate 
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elevation  of  temperature,  with   sliglit  recurrent  chills   and   an 
increased   pulse-rate.     The  character  of  the  discharge  is  also  of 
diagnostic  vahie,  since  it  is  usually  abundant,  fetid,  and  stained 
more  or  less  with  blood.     Another  occasional  feature  of  the  dis- 
charge, and  one  that  will  afford  us  positive  evidence  of  the  exist- 
ence of  caries,  is  the  presence  in  it  of  a  greater  or  less  number  of 
fine  particles  of  bone.     At  times  these  are  of  such  size  that  there 
is  no  difficulty  in  their  discovery  either  by  simple  ocular  exami- 
nation or  through  the  gritty  sensation  that  they  impart  to  the 
finger.     After  preliminar}'  cleansing,  illumination  and  inspection 
of  the  canal  will  almost  invariably  reveal  numerous  highly  vas- 
cular granulations,  and  perhaps  polypi ;  and  should  there  be  any 
remnant  of  the  mcmbrana,  this  will  be  red  and  vicious  in  its 
appearance.     In  case  of  any  uncertainty  regarding  the  existence 
of  disease  of  the  bone,  it  may  often  be  dispelled  by  a  careful  and 
thorough  use  of  the  probe.     This  instrument  will  enable  us  to 
detect  denuded  and  disetised  bone  if  it  be  an v where  within  safe 
reach.     Abscesses  and  fistulous  tracts  are  not  infrequently  found 
either  within  the  meatus  or  situated  in  the  parts  about  the  exter- 
nal ear.     Tumefaction  and  tenderness  of  the  tip  of  the  mastoid 
process  are  of  weighty  significance  in  the  determination  of  this 
disease,    and    should   always   be    carefully   looked    for.      They 
usually  indicate  the  presence  of  pus  in  the  apex  of  the  bone,  this 
having  many  times  found  its  way  there  as  the  result  of  gravita- 
tion from  a  diseased  area  above. 

Treatment.  A  knowledge  of  elementorv  surgical  principles 
will  be  sufficient  to  dictate  the  course  to  be  followed  in  the  man- 
agement of  these  cases.  Their  application  will  contemplate  the 
reduction  of  the  inflaninuition,  the  limitation  of  the  carious  or 
necrotic  process,  and  the  prevention  of  any  secondary  complica- 
tions. Of  all  things,  cleanliness  and  the  freest  possible  drainage 
are  the  most  important.  The  external  auditory  (3anal  should  be 
kept  open  to  its  widest  extent,  and  should  any  obstruction  to  it 
be  occasioned  by  granulations,  polypi,  or  the  j)resence  of  purulent 
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accumulations  in  its  walls,  the  first  two  of  these  should  be  thor- 
oughly removed  and  the  last  freely  opened  and  evacuated.  The 
coexistent  median  otitis  should  be  energetically  treated  by  the 
methods  already  detailed,  and  any  external  abscess  formations  in 
the  parts  about  the  auricle  are  to  be  incised  and  proper  drainage 
provided.  If  the  carious  area  is  so  situated  that  it  can  be 
exposed  and  reached  instrumcn tally,  the  diseased  and  softened 
bone  may  be  removed  as  completely  as  possible  by  means  of 
sharp  spoons.  This  procedure  is  to  be  conducted  with  extreme 
care,  particularly  when  it  brings  us  dangerously  near  to  the  large 
blood  channels,  the  facial  nerve,  or  the  roof  of  the  tympanum. 
Loosened  sequestra,  if  too  large  to  make  their  exit  by  the 
natural  channel,  should  either  be  mechanically  reduced  in  size, 
or  artificial  routes  should  be  provided  for  their  escape.  Spon- 
taneous openings  or  fistulous  tracts  are  to  be  enlarged  if  neces- 
sary, so  that  every  impediment  to  the  prompt  discharge  of  pus 
and  necrotic  tissue  shall  be  removed.  In  order  to  secure  this 
end  it  may  at  times  be  necessary  to  perform  a  more  extensive 
operation — to  freely  incise  the  tissues  covering  the  mastoid,  to 
oj)en  the  antrum  and  cells,  and  perhaps  to  remove  the  postero- 
siiperior  wall  of  the  bony  meatus.  After  all  operations,  whether 
in  tlie  canal  or  external  to  it,  the  ear  is  to  be  well  syringed  with 
warm  antiseptic  solutions,  and  then  dried  and  dressed  as  fre- 
([uently  as  antiseptic  requirements  may  demand. 

^\'^ith  regard  to  the  occasional  occurrence  of  hemorrhage  from 
the  ear,  this  if  slight  may  often  be  arrested  by  hot  water 
syringing  or  by  the  instillation  of  six  or  eight  drops  of  a  1  to 
1000  solution  of  adrenalin  chloride.  A  more  active  flow  of  blood 
may  require  tamponing  of  the  canal  with  one  of  the  antiseptic 
gjuizes ;  and,  finally,  should  the  carotid  itself  be  opened,  and  the 
hemorrhage  be  profuse  and  uncontrollable  by  milder  measures, 
there  should  be  no  delay  in  applying  a  ligature  to  the  vessel. 

Treatment  of  Facial  Paralysis.  The  measures  directed 
tr>  the  subduing  of  the  inflammation  in  the  middle  ear  may,  in 
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the  event  of  this  complication,  be  employed  with  increased  fre- 
quency,  and,  in   addition,  vigorous  counter-irritation    over   the 
mastoid,  by  means  of  iodine  ointment  or  repeated  blistering,  may 
be  applied  with  benefit.     Active  laxatives  and  a  restricted  diet 
will  assist  in  reducing  any  acute  inflammatory  reaction   on    the 
part  of  the  nerve,  and  it  will  also  be  advisable  for  the  patient,  if 
not  already  confined  to  his  room,  to  remain  quietly  within   doors 
for  a  few  days.     Large  doses  of  potassium  iodide  have  been  used 
in  this  affection  with  occasionally  gratifying  results.     Upon   the 
entire  subsidence  of  any  symptoms  of  acute  irritation,   such   as 
pain  and  muscular  spasm,  it  will  be  appropriate  to  begin  the  use 
of  electricity.     Its   premature  application  will  be  productive  of 
harm  rather  than  benefit.     The  weak,  constant  current  should  be 
employed   by  preference,  and  a   sSance  of  from   three    to    five 
minutes'   duration,  every  second  or  third  day,  will  usually  be 
sufficient.     Improvement  is  not  immediate,  however,  and  even 
in  favorable  cases  some  weeks  may  elapse  before  the  function  of 
the  nerve  is  restored. 


CHAPTEK    XX. 

DISEASES  OF  THE  MASTOID  PORTION   OF  THE 

TEMPORAL  BONE. 

Before  describing  the  diseases  of  this  portion  of  the  tem- 
poral bone  and  their  complications,  it  may  be  permissible,  if  only 
for  the  sake  of  convenience,  to  repeat  something  of  what  has 
already  been  said  in  the  chapter  concerning  its  anatomy.  From 
a  surgical  point  of  view  there  are  certain  anatomical  features  in 
connection  with  the  relations  of  the  tympanum  and  its  accessory 
cavities  to  adjoining  vital  structures  that  are  of  very  great  and 
practical  importance.  The  lower  and  larger  portion  of  the  tym- 
panum— the  atrium — is  of  comparatively  slight  surgical  interest. 
It  will  be  recalled  that  its  floor  is  in  close  proximity,  in  front,  to 
the  carotid  artery,  and  posteriorly  to  the  jugular  fossa.  The 
thinness  of  its  inner  or  labyrinthine  wall  concerns  us  surgically 
only  in  the  operative  removal  of  granulations  from  its  surface, 
and  warns  us  to  be  cautious  lest  we  perforate  it.  It  is  the  upper 
portion  of  the  tympanic  cavity — the  attic — that  is  of  deepest 
interest  to  the  aural  surgeon.  This  chamber  comprises  that  part 
of  the  tympanum  which  lies  above  an  imaginary  horizontal  line 
passing  through  the  short  process  of  the  malleus.  Its  roof — the 
tegmen  tympani — is  some  distance  above  the  bony  ring  that 
gives  attachment  to  the  membrana  tympani.  Its  outer  wall, 
therefore,  is  partly  membranous — the  membrana  flaccida — but 
principally  bony — the  pars  ossea.  The  tegmen  tympani  is  an 
extremely  thin  plate  of  bone  which  constitutes  the  sole  partition 
between  the  middle  ear  and  the  middle  cerebral  fossa.  Even  this 
is  not  always  intact,  for  the  petrosquamous  suture  which  occurs 
here   is   sometimes   incompletely   closed,   and  permits  the   dura 
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mater  and  the  tympanic  mucosa  to  come  almost  id  contact. 
Such  a  defect  will  strongly  predispose  to  the  secondary  develop- 
ment of  meningitis  and  brain  abscess  in  middle-ear  inflamma- 
tions. The  internal  wall  of  the  attic  extends  from  the  roof  to  the 
fenestra  ovale,  and  its  surgical  importance  depends  upon  its  rela- 
tions to  the  transverse  semicircular  canal  and  to  the  aqueductus 
Fallopii,  which  lies  just  above  the  foramen  ovale.  The  posterior 
wall  is  almost  wholly  monopolized  by  the  opening  of  the  adHas 
ad  OfTUrum,  the  name  of  which  is  doubly  descriptive  of  its  fano- 
tion  and  destination. 

The  mastoid  process  forms  the  posterior  and  lower  portion  of 
the  external  part  of  the  temporal  bone.  It  is  conoidal  in  shape, 
its  apex  pointing  downward.  Its  anterior  border,  thick  and 
unevenly  rounded,  is  almost  vertical,  while  the  posterior  border 
is  inclined  upward  and  backward  at  an  angle  of  something  less 
than  45  degrees.  Its  development  is  much  slower  than  that  of 
other  portions  of  the  temporal.  At  birth,  for  instance,  it  is 
almost  entirely  absent,  and  it  is  not  until  the  third  or  fourth 
years  of  life  that  it  begins  to  assume  its  proper  shape,  and  pro- 
portionate size. 

The  mastoid  process  is  developed  through  the  union  of  the 
squamous  and  petrous  .portions  of  the  temporal,  the  former  of 
these  being  above  and  in  front  of  the  latter.  Their  line  of  junc- 
tion is  recorded  on  the  outer  surface  of  the  process  by  the  squamo- 
mastoid  suture  which  runs  from  the  anterior  border,  a  little 
distance  above  the  tip,  upward  and  backward  and  more  or  less 
parallel  to  the  posterior  border. 

It  is  in  the  widely  varying  arrangement  of  the  cellular  spaces 
in  the  substance  of  the  mastoid  process  that  we  are  particularly- 
interested  with  reference  to  its  diseases  and  their  surgical  treat- 
ment. If  their  disposition  were  always  the  same  there  would  be 
no  excuse  for  such  accidents  during  the  course  of  operations,  as 
opening  of  the  lateral  sinus  or  unexpected  intrusion  into  the 
cranial   cavity.     Unfortunately,  however,  no   two   mastoids   are 
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alike  in  this  respect ;  and  it  is  further  to  be  regretted  that  we  aie 
almost   entirely  unable  to  tell  bv  a  atudv  of   the  surface  of   the 


bone  what  may  be  the  type  of  the  cellular  structure  within  it. 
And,  speaking  of  types,  it  is  because  of  the  wide  variations  that 


exist  between  different  mastoids  with  reference  to  the  number 
and  sise  of  the  air  cells  in  each,  that  we  find  them  divided  into 
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three  more  or  less  distinct  classes.  These  are  (a)  the  pneumatic^ 
in  which  almost  the  whole  interior  of  the  process  is  occupied  by 
spacious  cells  which  communicate  freely  with  one  another  and 
with  the  antrum,  and  which  are  lined  with  a  mucous  membrane 
continuous  with  that  of  the  tympanum ;  (6)  the  diploic,  in 
which  the  cells  are  very  small  and  have  but  very  little  conunani- 
cation  with  one  another ;  (c)  the  sclerosed,  in  which  there  is  an 
entire  absence  of  cellular  structure,  the  bone  being  compact  and 
devoid  of  diploic  tissue.  Of  course,  there  are  frequent  inter- 
minglings  of  these  three  types,  but  there  is  no  occasion  for  their 
formal  subdivision. 

While,  as  we  have  seen,  this  general  cellular  structure  may  or 
may  not  be  present  in  the  masto.id,  there  is  one  special  cell  that 
is  constant  in  its  presence  and  almost  so  in  its  position.  This  is 
the  antrum,  and  it  is  from  this  that  the  other  cells  when  they 
exist  radiate,  and  with  which  they  communicate  with  greater  or 
less  freedom.  Surgically  speaking,  the  antrum  is  the  hub  around 
which  the  lesser  cavities  of  the  mastoid  revolve.  It  is  the  space 
first  infected  by  extension  of  a  suppurative  process  from  the  tym- 
panum, and  it  is  the  point  at  which  our  first  operative  measures 
for  the  relief  of  mastoid  disease  are  directed.  Knowing  this, 
there  is  no  need  to  emphasize  the  necessity  for  intimately  familiar- 
izing ourselves  with  its  usual  situation,  its  anatomical  relation  to 
certain  external  landmarks,  and  its  frequent  proximity  to  internal 
structures  of  vital  importance. 

Although  we  are  enabled  by  a  study  of  the  superficial  land- 
marks to  be  described  presently  to  locate  with  sufficient  accuracy 
for  safety  the  position  of  the  antrum  with  reference  to  them,  we 
have  very  few  means  at  our  command  for  determining  its  depth 
— the  distance  which  separates  it  from  the  surface  of  the  bone. 
It  is  known  that,  as  a  general  rule  to  which  there  are  but  rare 
exceptions,  the  antrum  during  the  first  year  or  two  of  life  is  but 
a  very  trifling  distance  beneath  the  mastoid  cortex.  At  this  age, 
indeed,  the  film  of  bone  overlying  the  antrum  is  so  riddled  with 
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minute  foramina  for  the  passage  of  vessels  that  its  softness  has 
gained  for  it  the  name  of  the  spoTiyy  spot,  and  at  tliis  point  but 
the  lightest  scraping  with  a  spoon  or  curette  is  needed  to  expose 
the  cavity.  In  the  adult,  however,  nature  displays  a  most  discon- 
certing capriciousness  with  regard  to  the  depth  of  this  chamber^ 
and  our  only  safeguard  will  lie  in  a  knowledge  of  the  greatest 
depth  to  which  we  can  penetrate  the  bone  without  perforating  it. 
Sehwartze's  limit — and  liia  exceeds  that  approved  by  other  noted 
operators — is  25  millimetres.  The  antrum  has  been  found  at  an 
even  greater  depth  thau  this,  however,  so  that  if  we  should  make 
it  an  inflexible  law  to  suspend  our  search  at  this  point,  we  may 
confess  failure  at  times  at  the  very  moment  that  we  are  about  to 
succeed,  liather  than  expose  the  patient  to  any  unnecessary  risk, 
however,  it  may  be  well  to  be  governed  by  the  limit  prescribed 
by  Schwartze,  and  upon  reaching  it  in  any  case  to  abandon  our 
direct  route  to  the  antrum  in  favor  of  the  more  circuitous  but 
safer  one  of  Stacke. 

The  group  of  external  landmarks  that  will  serve  at  one  and  the 
same  time  to  guide  us  toward  the  antrum  and  away  from  the 
dreaded  lateral  sinus,  includes  the  supnunastoid  ridge,  the  stjuamo- 
mastoid  suture,  and  the  spine  of  Hcnle,  or,  what  is  equivalent  to 
it,  the  supramoj^toid  fossa.  The  first  of  these — the  supramastoid 
ridge — is  but  a  continuation  backward  of  the  posterior  root  of  the 
zygomatic  process.  This  linear  elevation  is  in  itself  a.  reliable 
guide  as  to  the  level  of  the  floor  of  the  middle  cranial  fossa,  since 
it  is  almost  always  placed  just  below  this  plane.  Slight  varia- 
tions may  at  times  bring  it  immediately  opposite  the  floor,  or, 
more  rarely,  a  trifle  above  it.  Even  in  the  latter  event,  how- 
ever, we  can  scarcely  menace  the  cranial  cavity  if  we  are  careful 
to  confine  our  work  to  some  little  distance  below  this  ridge.  Of 
the  different  landmarks  it  is  the  one  that  is  usually  the  most 
easily  distinguished.  It  may  be  less  distinct  in  some  cases  than 
in  others,  but  it  is  invariably  present. 

The  situation  and  direction  of  the  scjuamomastoid  suture  have 
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already  been  stated,  and  it  is  only  needful  to  add  that  it  forms 
with  the  supramastoid  ridge  two  sides  of  a  triangle  that  is  com- 
pleted in  front  by  the  meatus.  This  suture  is  of  course  always 
in  existence,  but  it  is  not  always  in  evidence.  It  cannot  at  times 
be  distinguished  with  any  certainty.  If,  however,  it  be  plainly 
apparent,  we  will  have  before  us  the  triangle  spoken  of,  and 
within  the  limits  of  which,  Broca  asserts,  we  may  confidently 
search  for  the  antrum  without  any  material  risk  of  wounding  the 
lateral  sinus.  In  those  cases,  by  no  means  few  in  number,  in 
which  this  suture  is  so  indistinct  as  to  be  of  no  dependable  assist- 
ance to  us,  we  yet  have  in  the  suprameatal  spine,  or  the  spine  of 
Henle,  an  additional  landmark  that  will  seldom  fail  and  never 
mislead  us. 

The  suprameatal  spine  is  a  very  slightly  projecting  and  flat- 
tened point  of  bone  that  is  found  just  above  and  behind  the 
postero-superior  s^ment  of  the  bony  meatus,  and  which  is  sepa- 
rated from  the  supramastoid  ridge  above  by  about  a  quarter  of 
an  inch.  Although  in  the  large  majority  of  cases  this  little  land- 
mark can  be  seen  without  difficulty,  yet  there  are  instances  in 
which  its  discovert'  will  require  a  more  than  commonly  skilled 
eye  and  finger.  The  value  of  this  spine  as  a  guide  to  the  situa- 
tion of  the  antrum  lies  in  the  fact  that  a  horizontal  line  passing 
directly  backward  from  it  will  invariably  ov^erlie  some  portion  of 
that  cavity. 

To  conclude  this  description  of  the  surgical  features  of  the 
anatomy  of  the  mastoid  process,  brief  reference  may  be  made  to 
the  relations  of  the  antrum  to  certain  structures  that  are  to  be 
carefully  avoided  during  operative  procedures.  The  most  impor- 
tant of  these,  because  it  is  the  one  most  liable  to  be  unexpectedly 
encountered  and  injured,  is  the  lateral  sinus.  If  one  is  thor- 
oughly familiar  with  the  possible  variations  in  the  position  of  this 
canal  in  its  relation  to  the  antrum,  the  observance  of  caution  in 
opening  and  exploring  that  cavity  will  be  the  natural  outcome  of 
such  familiarity.     The  very  fact  that  it  is  authoritatively 
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that,  in  a  limit«d  number  of  oas^,  the  opening  of  the  antrum  will 
be  inevitably  attended  by  wounding  of  the  sinus  should  not  only 
induce  ua  tu  take  every  precaution  against  this  accident,  but 
should  lead  ua  also  to  be  always  prepared  for  its  occurrence.  In 
the  absence  of  care,  more  or  less  danger  of  puucturing  this  sinus 
will  exist  in  all  cases ;  but  eveu  with  the  observance  of  every 
possible  precaution,  thia  danger  will  be  very  greatly  increased  by 
two  occasional  irregularities  of  the  sinus.  The  first  of  these  con- 
sists of  an  unusual  depth  of  the  groove  in  which  the  sinus  lies, 
this  deepening  of  the  channel  occurring  at  the  expense  of  the 
wall,  already  thin,  that  sepamtes  it  from  the  cavity  of  the 
antrum.  The  second  concerns  the  placement  of  this  groove  much 
anterior  to  the  point  at  which  it  is  usually  found,  thus  bringing 
it  perhaps  directly  internal  to  the  antrum  or  even  somewhat  in 
front  of  it,  instead  of  being  posterior  to  it,  as  is  the  rule.  This 
variation  in  its  position  will  involve  a  narrowing  of  the  antral 
cavity  from  without  inward,  und  render  any  instrumental  contact 
with  its  inner  wall  particularly  hazardous. 

The  facial  nerve  is  always  exposed  to  some  risk  of  injury  when 
the  operator,  having  opened  the  antrum,  proceeds  to  remove,  also, 
the  outer  wall  of  the  aditus.  It  will  be  remembered  that  the 
horizontal  portion  of  the  Fallopian  canal  passes  outward  to  a 
point  immediately  beneath  the  tympanic  threshold  of  the  aditus, 
and  that  here  it  abruptly  turns  downward.  It  is  the  bony  wall 
of  thia  elbow  and  of  the  horizontal  part  of  the  canal  direotly 
connected  with  it  that  is  particularly  thin,  and  even  at  times 
incomplete.  The  vertical  portion  of  the  canal  passes  downward 
behind  the  posterior  margin  of  the  tympanic  ring,  so  that  it  is 
really  within  the  anterior  limits  of  the  ma.stoid.  To  ensure  the 
safety  of  the  facial  nerve  as  we  remove  the  wall  of  the  aditus,  it  is 
essential  that  we  chisel  our  way  to  it  at  such  a  height  that  we 
will  pass  above  the  elbow  of  the  facial  canal.  If  our  route  in- 
ward is  not  permitted  to  sink  below  the  level  of  the  siiprameatal 
fossa  or  the  spine  of  Henle  the  nerve  will  be  entirely  unmolested. 
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The  final  piece  of  dangeroos  groiuid  lies  within  the  aditus  itself^ 
its  fragile  roof  being  a  portion  of  the  floor  upon  which  rests  the 
temporal  lobe  of  the  brain,  and  its  inner  wall  but  thinly  sepa- 
rating it  from  the  semicircular  canals  of  the  internal  ear. 

A  knowledge  of  a  few  points  concerning  the  comparative 
anatomy  of  the  ear  in  the  child  and  in  the  adult  ^nll  throw  con- 
siderable  light  upon  the  sometimes  different  behavior  of  the  same 
aural  disease  in  each.  In  the  child,  for  instance,  although  the 
external  auditory  canal  is  almost  as  large  proportionately  as  it  is 
in  the  aditlt,  yet  its  structure  is  much  more  lai^gely  cartilaginous. 
The  extensive  bony  portion  of  the  canal  that  is  found  in  the  adult 
is  represented  at  birth  by  a  slender  ring  of  bone  which  is  not 
completely  closed  at  a  point  in  its  lower  and  anterior  segment 
until  about  the  sixth  year.  This  foramen  communicates  with  the 
glenoid  fossa,  and  is,  therefore,  in  close  relation  with  the  parotid 
gland.  This  relationship  will  explain  the  frequency  with  which 
an  inflammation,  in  childhood,  of  either  one  of  these  structures, 
the  parotid  gland  or  the  ear,  is  followed  by  a  secondarv  involve- 
ment of  the  other. 

In  the  immature  ear,  also,  the  roof  of  the  tympanum — the 
t^men  tympani — is  not  only  exceedingly  thin  in  all  cases,  but 
in  many  it  is  defective  at  one  or  more  points.  Unless  these  are 
temporarily  filled  in  with  fibrous  tissue  the  dura  and  the  tym- 
panic mucosa  will  be  in  immediate  contact,  and  the  almost  inevit- 
able result  of  a  purulent  middle-ear  inflammation  will  be  a  men- 
ingitis or  brain  abscess.  It  is  of  decided  importance,  moreover, 
to  bear  constantly  in  mind  the  intimate  vascular  connection  of 
the  tympanum  and  its  accessor}*  cavities  with  the  cranial  contents. 
The  numerous  tympanic  veins  terminate,  some  in  the  middle 
meningeal,  others  in  the  sigmoid  sinus,  and  a  remaining  few  in 
the  superior  petrosal  sinus,  while  the  majority  of  those  from  the 
mastoid  process  empty  into  the  sigmoid  sinus.  Another  impor- 
tant feature  of  the  comparative  anatomy  of  the  ear  at  differmt 
ages  is  that  in  the  bony  wall  of  the  Fallopian  canal  is 
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not  only  even  thinner  than  in  the  adult^  but  that  there  are,  not 
infrequently,  actual  breaches  in  this  wall  which  leave  the  sheath 
of  the  facial  nerve  exposed  to  any  inflammatory  exudate  that  may 
occupy  the  tympanic  cavity.  It  is  for  this  reason  that  paralysis 
of  the  facial  is  so  much  more  frequent  in  children  than  in  adults. 
A  final  reminder  relates  to  the  comparative  lack  of  development 
of  the  mastoid  process  in  early  life.  It  is  not  only  very  small  in 
its  general  proportions,  but  the  cellulation  of  its  inner  substance 
is  practically  limited  to  the  antrum  itself.  The  close  proximity 
of  this  cavity  to  the  surface,  and  the  fact  that  the  thin  plate  of 
bone  covering  it  is  scarcely  more  than  a  sieve-like  arrangement 
for  the  passage  of  vessels,  will  wholly  account  for  the  greater 
ease  with  which,  in  children,  pus  will  make  its  way  from  within 
the  antrum  to  the  external  surface  of  the  process. 

Acute  Inflammation  of  the  Periosteum  of  the  Mastoid  Process. 

Primary  periostitis  of  the  mastoid  is  of  such  extremely  rare 
occurrence  that  we  need  scarcely  do  more  than  admit  its  possi- 
bility. Traumatism,  rather  than  cold,  has  been  the  etiological 
factor  in  almost  all  of  the  few  authentic  cases  that  have  been 
observed. 

Secondary  inflammation  of  the  periosteum  enveloping  this 
process  is,  however,  not  at  all  infrequent,  and,  as  a  rule,  is  con- 
secutive to  an  inflammatory  process  affecting  some  portion  of  the 
external  ear.  The  occasionally  intimate  anatomical  relations  that 
exist  between  the  tissues  of  the  external  ear  and  the  mastoid 
periosteum  will  strongly  favor  the  extension  of  any  inflammatory 
disturbance  from  the  former  to  the  latter.  The  continuity  of  the 
soft  tissues  lining  the  deep  portion  of  the  external  auditory  canal 
with  those  covering  the  mastoid  proceas  affords  a  ready  means 
for  the  addition  of  a  mastoid  periostitis  to  a  meatal  cellulitis.  The 
irritation  and  sepsis  accompanying  a  furunculosis  of  the  postero- 
superior  wall  of  the  osseous  meatus  may  pass  through  the  cleft 
in  the  vaginal  process  that  is  ordinarily  to  be  found  in  this  situa- 
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tion  and  implicate  the  periosteum  that  covers  its  external  surface. 
It  is  a  very  narrow  fissure — scarcely  more  than  an  indentation — 
that  here  divides  the  vaginal  process  from  the  mastoid,  and  this 
is  quickly  crossed  by  the  pathological  process.  An  inflammation, 
also,  of  the  mucous  membrane  lining  the  mastoid  cells  may  be 
conveyed  to  the  external  periosteal  envelope  of  the  process  by 
way  of  the  foramina  that  frequently  penetrate  its  cortex,  or  per- 
haps as  the  result  of  the  incomplete  closure  of  the  squamomastoid 
suture  that  has  already  been  described.  The  comparative  absence 
of  the  bony  meatus  in  the  child  will  make  it  evident  why  this 
disease  is  so  much  more  frequent  in  early  than  in  late  life.  To 
be  added  to  the  factors  already  mentioned  as  causative  of  this 
periosteal  inflammation,  is  the  unskilful  treatment  of  any  super- 
ficial inflammation  that  may  have  been  previously  operative. 

The  subjective  symptoms  of  a  secondary  mastoid  periostitis 
can  seldom  be  differentiated  from  those  of  the  primary  and  closely 
associated  disturbance.  The  character  of  the  pain  is  that  which 
usually  accompanies  severe  tension  in  any  other  region,  and  with 
this  is  combined  a  marked  degree  of  tenderness  that  will  be 
greatly  increased  by  pressure.  The  notable  rise  of  temperature 
which  is  an  almost  invariable  a(^companiment  of  the  disease  is 
often  preceded  by  a  chill,  or  perhaps  a  distinct  rigor.  The 
hearing  power  is  not,  as  a  rule,  perceptibly  affected  by  a  mastoid 
periostitis.  If  the  disease  runs  an  ordinary  course  there  is  no 
reason  whv  it  should  be. 

The  objective  appearances  are  in  such  plain  view  and  are  so 
distinctive  in  their  character  that  there  should  be  small  proba- 
bility of  an  error  in  diagnosis.  The  discovery  of  the  primary 
disease  will  do  much  to  remove  whatever  little  uncertainty  there 
may  be.  Should  it  be  a  deep-seated  furunculosis  of  the  external 
canal  that  leads  to  the  periostitis,  the  extension  of  the  inflam- 
mation will  be  first  indicated  by  the  appearance  of  redness  and 
swelling  close  to  the  insertion  of  the  auricle.  The  folds  of  the 
skin  found  here  will  rapidly  become  obliterated,  and  if  the  disease 
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is  not  controlled  the  redness  will  become  more  brilliant  and  the 
intumescence  more  pronounced,  the  latter  extending  not  only  far 
back  of  the  ear,  but  above  and  even  in  front  of  it.  The  pain  is 
usually  severe  and  the  inflamed  area  is  so  extremely  sensitive 
tliat  the  lightest  pressure  cannot  be  endured.  The  swelling  over 
the  mastoid  produces  an  alteration  in  the  position  of  the  auricle 
that  possesses  decided  diagnostic  significance.  A  side  view  will 
show  that  it  is  displaced  fonvard  by  the  swollen  tissues  behind  it, 
while  a  glance  from  the  rear  will  detect  that  it  is  thrown  outward 
from  the  side  of  the  head  until  it  stands  almost  at  a  right  angle 
with  it.  In  severe  cases  its  normal  configuration  is  almost  lost 
through  the  addition  of  more  or  less  oedema. 

If  efforts  to  control  the  inflammation  prove  unsuccessful,  both 
the  symptoms  and  tissue  alterations  become  even  more  pro- 
nounced, and,  sooner  or  later,  the  establishment  of  suppuration 
will  be  announced  by  the  discovery  of  fluctuation  in  the  swelling. 
There  may  be  some  difficulty  and  delay  in  the  detection  of  this 
sign  of  abscess  formation,  because  of  the  density  of  the  perios- 
teum in  this  situation,  the  tenacity  with  which  it  clings  to  the 
bone,  and  the  very  great  thickening  of  the  tissues  superficial  to  it. 
On  deep  pressure,  however,  although  we  may  not  obtain  unequiv^- 
ocal  fluctuation,  we  are  apt  to  get  a  sense  of  unusual  elasticity 
that  will  be  quite  sufficient  evidence  of  pus. 

If  the  abscess  be  not  emptied  by  incision  the  pus  may  fail  to 
penetrate  the  thickened  and  resistant  overlying  tissue,  and  may, 
instead,  effect  its  escape  through  the  wall  of  the  auditory  canal ; 
or,  again,  it  may  perforate  the  mastoid  cortex,  enter  the  antrum 
and  tympanum,  and  make  its  exit  through  a  frequently  coexistent 
{>erf oration  of  the  drumhead.  The  time  consumed  in  effecting 
spontaneous  evacuation  may  be  so  long  that  the  suspended  nutri- 
tion of  the  bone  may  result  in  extensive  superficial  necrosis  of  it. 

Treatment.  During  the  stage  of  hyperemia  this  should  be 
actively  antiphlogistic,  and  will  include  local  depletion  by  means 
of   the  natural  or  artificial  leech  and  the  application  of  cold  by 
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ice-bags,  or,  more  conv^eniently  and  continuously,  by  the  Leiter 
•coil.  Certain  systemic  measures  may  also  be  of  value,  such  as 
rest  in  bed,  restriction  of  diet,  and  the  administration  of  active 
laxatives  and  perhaps  vascular  depressants.  In  case  the  progress 
of  the  disease  is  not  promptly  arrested  by  these  methods,  the  local 
application  of  cold  is  to  be  suspended,  and,  in  its  stead,  a  bold 
incision  made  through  the  inflamed  tissues.  This  should  be  deep 
-enough  to  divide  the  periosteum  and  expose  the  bone  throughout 
its  entire  length.  The  relief  of  tension  and  the  free  depletion  of 
the  engorged  structures  afforded  by  this  measure  is  not  only  of 
great  service  in  checking  any  further  progress  of  the  inflam- 
mation, and  therefore  in  preventing  a  threatening  suppuration, 
but  in  case  pus  should  form  in  spite  of  it,  it  will  provide  a  path 
for  its  immediate  escape  and  so  avert  possible  injury  to  the 
bone. 

Previous  to  incising  it  the  surface  should  be  rendered  thor- 
oughly aseptic  and  the  tip  of  the  mastoid  located,  so  that  the 
knife  may  not  pass  beyond  it.  The  incision  should  be  vertical 
in  its  direction,  an  inch  or  more  in  length,  and  distant  a  scant 
half- inch  from  the  insertion  of  the  auricle.  If,  as  is  not  improb- 
able, the  posterior  auricular  artery  is  divided,  this  should  not 
<iisconcert  the  operator,  nor  should  there  be  any  haste  to  secure  it, 
for  the  more  abundant  the  flow  of  blood  the  greater  will  be  the 
good  accomplished.  Should  an  abscess  have  been  of  some  days' 
duration,  immediately  upon  its  evacuation  the  probe  should  be 
carefully  used  to  detect  the  existence  of  any  carious  bone  or  of  a 
possible  perforation  of  the  mastoid  cortex.  It  will  be  judicious 
to  keep  the  wound  open  for  a  few  days  by  the  introduction  of  a 
small  drainage  tube  or  a  strip  of  antiseptic  gauze.  Over  this  a 
suitable  dressing  should  be  applied  and  renewed  as  frequently  as 
the  quantity  of  the  discharge  may  make  it  advisable.  A  moderate 
amount  of  pressure  will  also  be  of  value  in  hastening  the  re- 
attachment of  the  periosteum  to  the  bone. 
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Acute  Primary  Inflammation  of  the  Mastoid  Oells. 

Although  of  very  exceptional  occurrence,  the  possibility  of  this 
disease  must  be  admitted.  A  few  instances  of  it  have  been 
reported  at  long  intervals  by  competent  observers,  and  it  may 
be  just  possible,  also,  that  it  is  a  little  more  frequent  than  is 
commonly  supposed.  Its  symptoms  and  clinical  signs  are 
so  indefinite,  as  a  rule,  that,  even  under  observation,  it  is  not 
unlikely  that  cases  of  it  may  develop  and  undergo  resolution,  in 
the  absence  of  suppuration,  without  being  recognized.  It  has 
seemed  to  originate  spontaneously  at  times ;  but  it  has  been 
usually  attributed  to  the  influence  of  cold,  traumatism,  or  syph- 
ilis, and,  finally,  to  the  invasion  of  the  cells  by  some  malevolent 
micro-organLsm,  such  as  that  of  epidemic  influenza  or  grippe. 

The  subjective  symptoms  are  pain — generally  dull  and  aching 
rather  than  sharp — and  tenderness  on  pressure  over  the  whole 
bone,  but  particularly  over  the  r^ion  of  the  antrum.  The  hear- 
ing is  not  affected.  The  objective  appearances  in  the  less 
advanced  stages  are  marked  by  their  insignificance.  There  may 
be  a  faint  hypersemic  blush  upon  the  tissue  covering  the  bone, 
and  so  slight  a  degree  of  swelling  that  the  retro-auricular  cuta- 
neous folds  are  not  at  all  obscured.  The  fact  that  the  hypersemia 
and  swelling  are  diffused  over  the  whole  bone  serves  as  a  diag- 
nostic factor  between  this  disease  and  a  secondary  periostitis, 
in  the  latter  of  which  both  the  swelling  and  redness  are  first 
observed  close  to  the  insertion  of  the  auricle.  The  absence  of 
any  lesion  in  the  external  auditory  canal  will  also  favor  the  sup- 
position of  a  primary  inflammation  of  the  cells  rather  than  of  the 
periosteum.  The  pain,  moreover,  that  accompanies  the  mastoid- 
itis will  convey  the  distinct  sensation  of  being  deep-seated 
instead  of  superficial  as  in  the  periostitis.  In  the  absence  of  treat- 
ment, or  should  it  prove  ineffective,  the  disease,  instead  of  8ul>- 
siding  within  a  week  or  ten  days,  may  progress  to  the  point  of 
suppuration.     Upon  the  occurrence  of  this  the  symptoms,  both 
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sabjective  and  objective,  become  intensified,  and  shonld  the 
mastoid  cortex  be  thin  and  the  pus  snceeed  in  perforating  it 
externally,  we  will  have  the  evidence  of  fluctuation  added  to  the 
redness  and  swelling.  If  it  is  at  this  stage  that  we  see  the  case 
for  the  first  time  we  cannot  assure  ourselves  by  mere  inspection 
whether  the  condition  found  has  been  external  in  its  origin  and 
the  result  of  a  periostitis,  or  whether  it  is  the  outcome  of  a 
primarv  inflammation  of  the  mastoid  cells.  It  is  onlv  bv  the 
deep  incision,  the  thorough  exposure  of  the  bone,  and  the  absence 
or  presence  of  one  or  more  sinuses  in  its  outer  wall  that  we  can 
be  at  all  positive  as  to  our  diaguiisis.  It  may  be  opportune  to 
call  attention  here  to  the  different  routes  that  mav  be  chosen  bv 
the  imprisoned  pus  for  its  escape.  The  superficial  exit  is  the  one 
commonlv  observed  in  the  vouncr  and  in  those  adults  whose 
mastoids  are  of  the  pneumatic  type.  In  these  latter  the  mastoid 
cells  approach  very  closely  to  the  sur&ce,  and  it  does  not  require 
any  great  amount  of  pressure  from  retained  pus  to  perforate  the 
thin  outer  wall  enclosing  them.  Should,  however,  the  internal 
wall  be  even  thinner  than  that  without,  the  purulent  secretion 
will  be  apt  to  enter  the  posterior  fossa  of  the  cranial  cavity 
through  an  opening  in  the  ^vall  of  the  sigmoid  sinus.  In  the 
compact,  sclerotic  type  of  mastoid,  however,  it  is  the  middle 
fossa  of  the  cranium  that  is  in  greatest  danger  of  this  purulent 
invasion,  the  pus  being  forced  upward  and  inward,  and,  finally, 
in  a  small  proportion  of  cases,  the  abscess  is  emptied  through  a 
perforation  in  the  inner  wall  of  the  mastoid,  close  to  its  tip. 
(Bezold.)  In  the  latter  event  the  pus  bursts  into  the  digastric 
fossa,  burrows  downward  beneath  the  deep  fascia  into  the 
posterior  triangle  of  the  neck,  provoking  pyaemia  or  septicsemia, 
or  it  may  be  diverted  inward  and  occasion  the  development  of  a 
retropharyngeal  abscess.  Of  these  several  possible  paths  for  the 
evacuation  of  the  abscess  those  which  terminate  in  the  cranial 
cavitv  are  naturally  those  whi^h  mav  lead  to  the  most  serious 
and   perhaps  fatal  consec  Mdingiti  Tombosis, 
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extradural  abscess,  or  abscess  of  the  brain  substance  itself  are 
the  usual  sequelie  of  this  accident.  Particularly  in  tuberculous 
subjects  we  may  have  facial  paralysis  as  a  complicating  incident 
of  the  disease.  It  is  in  children  that  this  symptom  is  most  fre- 
quently encountered,  because  in  them,  very  often,  the  Fallopian 
canal  is  not  completely  closed,  and  because,  also,  their  softer  bone 
is  much  more  liable  to  extensive  carious  destruction  than  the 
denser  and  more  resistant  bone  of  the  adult. 

Although,  as  a  rule,  the  prognosis  in  the  mild  and  uncompli- 
cated case  of  this  disease  is  not  unfavorable,  yet  when  the  disease 
occurs  in  one  who  is  the  subject  of  a  constitutional  taint,  such  as 
that  of  tuberculosis  or  syphilis,  caution  is  to  be  observed  in  the 
making  of  any  prediction  as  to  its  outcome. 

The  management  of  this  affection  is  identical  with  that  of  an 
acute  mastoiditis  consecutive  to  an  acute  purulent  indammation 
of  the  middle  ear,  and  will  be  found  under  the  description  of  the 
latter  disease. 

Acute  Mastoiditis  Consecutive  to  Acute  Purulent  Otitis  Media. 

The  occurrence  of  this  complication  will  be  greatly  influenced  by 
the  etiological  factor  concerned  in  the  production  of  the  primary 
disease.  Provided  the  patient  be  constitutionally  sound  and  his 
general  condition  at  the  time  good,  an  acute  inflammation  of  the 
middle  ear  de}>endent  upon  an  acute  simple  rhinitis  and  rhino- 
pharyngitis will,  in  all  probability,  pursue  an  uneventful  and 
unc^)mplicated  course  and  terminate  favorably  within  the  cus- 
tomary period.  If,  however,  there  are  unfavorable  features  of  a 
constitutional  nature,  and  if,  in  addition,  the  otitis  is  of  an  infec- 
tious ty[>e,  being  the  accompaniment  of  one  of  the  exanthemata,  of 
diphtheria,  a  septic  tonsillitis,  typhus  or  typhoid  fever,  or,  worst 
of  all,  perhaps  of  an  attack  of  epidemic  influenza,  the  probabilities 
of  implication  of  the  mastoid  process  will  be  very  greatly 
increased.  Indeed,  it  seems  almost  beyond  reasonable  doubt 
that  in  ail  cases  of  acute  median  otitis,  whether  they  be  of  simple 
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or  of  septic  origin^  there  is  more  or  less  inflammatory  involve- 
ment of  the  mastoid  antrum.  The  proximity  and  freedom  of 
communication  between  the  tympanic  and  antral  cavities  make  it 
scarcely  possible  that  one  of  them  could  be  the  site  of  an  inflam- 
matory process  without  some  d^ree  of  participation  in  it  on  the 
part  of  the  other.  In  by  far  the  greater  number  of  cases  of 
acute  tympanic  disease  the  associated  disturbance  of  the  mastoid 
is,  we  well  know,  comparatively  slight,  and  may  give  rise  to 
scarcely  recognizable  symptoms.  In  the  smaller  number,  how- 
ever, this  disturbance  of  the  accessory  cavity  is  so  rapidly  and 
perniciously  progressive,  so  threatening  in  its  aspect  to  the 
probable  termination  of  the  attack,  that  it  acquires  an  importance 
quite  overshadowing  that  of  the  otitis  itself. 

Symptoms.  Of  these,  pain  and  tenderness  over  the  region 
of  the  mastoid  are  usually  the  most  distressing,  and  those  that 
are  possessed  of  the  greatest  diagnostic  significance.  The  pain, 
although  unmistakably  originating  in  the  mastoid  process,  is 
seldom  limited  to  it.  On  the  contrary,  it  commonly  radiates 
from  it  in  all  directions,  but  principally  upward  over  the  tem- 
iporal  and  backward  over  the  occipital  regions*  Its  intensity 
and  the  amount  of  complaint  occasioned  by  it  depend  to  some 
extent  upon  the  age  and  temperament  of  the  patient.  The  child 
and  neurotic  adult  will  frequently  insist  that  it  is  agonizing, 
'whereas  the  more  self-contained  and  matter-of-fact  individual 
may  be  almost  silent  concerning  it.  Quite  often  there  exists  an 
apparent  relationship  between  it  and  the  quantity  of  discharge ; 
the  latter,  for  instance,  being  abundant,  the  pain  will  be  of  no 
consequence ;  while  if  the  discharge  be  checked  or  become 
scanty  the  pain  suddenly  becomes  greatly  intensified. 

The  degree  and  localization  of  the  tenderness  are  both  of  very 
great  diagnostic  importance.  It  is  essential  to  distinguish 
between  the  tenderness  that  is  attributable  to  a  circumscribed  or 
diffused  inflammation  of  the  external  auditory  canal  and  that 
which   is  due   to   disease  of  the  bone  itself.     Not  only   will  a 
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careful  preliminary  inspection  of  the  canal  do  much  to  differ- 
entiate the  two^  but  the  examination  of  the  mastoid  is  to  be  so 
conducted  that  there  will  be  little  or  no  traction  made  upon  the 
auricle  or  disturbing  pressure  communicated  to  its  inflamed 
meatus.  Firm  palpation  over  the  whole  surface  of  the  process 
is  to  be  made,  and  the  results  usually  obtained  show  that  the 
areas  of  greatest  tenderness  are  that  portion  of  the  bone  in  close 
proximity  to  the  insertion  of  the  auricle  and,  even  more  dis- 
tinctly, that  which  lies  immediately  over  the  situation  of  the 
antrum. 

The  assistance  afforded  by  the  clinical  thermometer  in  this 
disease  is  comparatively  slight.  In  adults,  particularly,  the 
temperature  findings  are  too  variable,  too  inconsistent  in  their 
relation  to  the  amount  of  disease  present,  to  permit  us  to 
place  any  great  diagnostic  dependence  upon  them.  The  cases 
are  by  no  means  few  in  which,  in  association  with  very  extensive 
and  grave  disease  of  the  bone,  the  temperature  record  has  been 
indicative  of  nothing  more,  perhaps,  than  a  trivial  and  innocent 
congestion.  While,  therefore,  the  presence,  in  connection  with 
other  symptoms,  of  any  material  amount  of  fever  may  be  justly 
regarded  as  significant  of  bone  implication,  its  absence  should  not 
be  allowed  to  lull  our  suspicions  nor  to  induce  us  to  ignore  the 
testimony  offered  by  other  and  more  trustworthy  indications. 
This,  I  repeat,  is  principally  true  of  adults.  In  children,  how- 
ever, we  may  be  assured  that  in  every  case  of  mastoiditb  there 
will  be  a  decided  and  at  times  a  very  great  elevation  of  temper- 
ature. Records  of  104°  F.  or  even  105°  F.  are  not  uncommon. 
In  early  life,  also,  a  very  usual  accompaniment  of  mastoid  inflam- 
mation and  suppuration  is  a  marked  depression  of  the  general 
vitality,  and  in  association  with  this,  and  no  doubt  provocative 
of  it,  a  rapid  development  of  pycemia  or  of  symptoms  of  general 
septic  infection. 

The  information  afforded  us  by  the  physical  signs  which 
accompany  invasion  of  the  mastoid  by  an  acute  purulent  median 
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otitis,  is  usually  fully  suiKcient  to  enable  us  to  make  a  positive 
diagnosis  of  the  secondary  disease.  Certain  features  connected 
with  the  discharge  from  the  external  canal  are,  in  the  first  place, 
of  great  assistance.  A  very  abundant  discharge  is^  in  itself, 
strongly  suggestive  that  the  suppurative  process  is  not  limited 
entirely  to  the  tympanic  cavity,  but  that  it  has  extended  into  the 
accessory  cavities,  and  that  it  is  the  added  purulent  secretion 
from  them  that  so  swells  the  volume  of  the  flow  from  the  meatus. 
Moreover,  if  thorough  syringing  and  careful  removal  of  all  dis- 
charge from  the  canal  and  middle  ear  are  almost  at  once  followed 
by  its  reappearance,  we  may  feel  pretty  confident  that  it  comes 
from  other  cavities  that  have  been  inaccessible  to  our  methods 
of  cleansing.  Again,  if,  after  some  chilling  exposure,  a  pre- 
viously free  discharge  undergoes  an  abrupt  diminution,  and  this 
is  quickly  followed  by  pain  over  the  region  of  the  mastoid,  ten- 
derness on  pressure,  and  perhaps  a  greater  or  less  rise  of  temper- 
ature, there  can  scarcely  be  another  inference  possible  than  that 
the  antrum  and  its  adjoining  cells  have  become  the  seat  of  an 
acute  inflammation. 

Within  a  few  hours  after  the  accession  of  these  symptoms  an 
inspection  of  the  canal  and  the  middle  ear  will  provide  us  with 
further  evidence  that  will  do  much  to  establish  the  correctness  of 
such  inference.  Should  the  upper  portion  of  the  membrana  tym- 
pani  have  escaped  destruction  until  this  time  it  will  be  found 
distinctly  bulging,  and,  in  apparently  direct  continuity  with  this, 
the  postero-superior  portion  of  the  canal  wall  will  have  acquired 
a  marked  downward  swelling  that  will  greatly  lessen  the  lumen 
of  the  canal  and  proportionately  limit  our  view  of  the  tympanum. 
If  we  recall  the  contiguity  of  this  portion  of  the  osseous  meatus 
to  the  floor  of  the  aditus  and  the  anterior  wall  of  the  antrum  the 
pathological  significance  of  this  swelling  will  be  readily  appre- 
ciated. 

Such  a  group  of  symptoms  writes  the  diagnosis  for  us  in 
capital  letters,  and,  in  the  light  of  to-day's  knowledge,  it  is  not   . 
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only  unnecessary  but  inexcusable  to  wait  for  the  advent  of 
retro-auricular  redness  and  tumefaction  in  order  that  we  may 
be  further  justified  in  resorting  to  surgical  intervention.  Such 
action  should  be  immediate ;  it  is  no  time  for  procrastination^  and 
every  moment  of  delay  will  but  add  to  the  responsibility  of  the 
physician  and  to  his  possible  subsecpient  reproach.  Happily,  it 
is  becoming  comparatively  rare  now  to  meet  that  mute  witness 
of  ignorance  or  timidity — the  postauricular  abscess — that  but  a 
few  years  ago  was  so  frequently  encountered  in  both  oflBce  and 
dispensary.  The  greater  probability  of  its  occurrence  in  children 
is  due,  as  has  been  explained,  to  the  anatomical  peculiarities  of  the 
mastoid  process  at  that  age.  Gixlema  over  the  region  of  the 
mastoid  is  much  less  frequently  associated  with  disease  of  that 
bone  than  it  is  with  furuncular  inflammation  of  the  external 
auditory  canal. 

Until  within  a  very  recent  period  the  significance  of  facial 
paralysis  occurring  in  the  course  of  a  median  otitis,  as  implying 
involvement  of  the  mastoid  cells,  was  greatly  overestimated. 
Later  and  more  accurate  observation  has  demonstrated  that  it 
can  occur  in  tympanic  inflammations  just  as  readily  without  as 
with  mastoid  extension. 

Not  to  be  dogmatic,  we  may  admit  the  possibility  of  an  acute 
mastoiditis  consecutive  to  a  purulent  median  otitis  terminating 
in  recoverv  without  abscess  formation.  Such  a  termination,  how- 
ever,  is  extremely  rare,  and  it  is  probably  never  observed  in 
cases  tliat  arc  incidental  to  attacks  of  epidemic  influenza,  scarlet 
fever,  diphtheria,  or  certain  other  infectious  diseases.  Once 
established,  the  almost  invariable  tendencv  of  the  disease  is 
toward  abscess  development  and  more  or  less  extensive  destruc- 
tion and  perforation  of  the  bone.  Such  a  course  is  favored  and 
greatly  hastened  by  the  presence  within  the  inflamed  cavities  of 
one  or  a  number  of  varieties  of  pathogenic  micro-organisms. 
Of  these  the  streptococcus  is  probably  the  most  common  and  the 
most   virulent.     Microscopical  examination  of  the  discharge  for 
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these  organisms  is  often  advised^  but  while  their  discovery  in 
this  way  will  enlarge  our  comprehension  of  a  particular  case,  and 
serve,  at  times,  to  account  for  its  violence  and  resistance  to 
ordinarily  successful  treatment,  it  can,  in  any  other  way,  be  of 
very  little  practical  advantage  to  us. 

The  character  of  the  prognosis  in  any  case  will  be  largely 
influenced  by  the  nature  of  the  primary  otitis — whether  it  be  of 
simple  or  infectious  origin,  but  much  more  largely  by  the  degree 
of  progress  that  has  been  attained  by  the  disease  previous  to  our 
assuming  charge  of  it.  The  state  of  the  patient's  general  health 
as  affecting  the  resisting  power  of  his  tissues  and  his  ability  to 
endure  the  necessary  operative  measures,  as  well  as  the  assistance 
he  can  afford  to  the  processes  of  repair,  will  also  very  materially 
influence  his  chances  of  recovery. 

Treatment.  In  the  event  of  the  case  being  seen  at  a  time  when 
extension  to  the  mastoid  has  assumed  no  greater  proportion  than 
a  well-developed  threat,  rest,  free  drainage,  and  active  local 
depletion  will  be  the  cardinal  therapeutic  indications.  It  is 
imperative  that  the  quiet  shall  be  complete,  and  no  compromise 
is  to  be  listened  to.  The  bowels  are  to  be  freely  moved  by 
salines  and  the  diet  restricted  to  fluids  of  an  unstimulating 
nature.  Meat  extracts  and  predigested  nitrogenous  artificial 
foods  are  abominations  at  such  a  time.  They  are  not  only  stimu- 
lating ;  they  are  intoxicating. 

Freedom  of  drainage  and  local  depletion  are  to  be  secured  by 
one  and  the  same  measure — extensive  and  deep  incision  of  the 
inflamed  tissues.  The  knife  should  penetrate  the  drumhead  close 
to  its  posterior  border  and  slightly  lower  than  the  tip  of  the 
manubrium,  and  is  to  be  carried  upward  above  the  level  of  the 
short  process  of  the  malleus.  Turning  its  edge  a  trifle  back- 
ward, the  knife  is  now  raised  to  the  periphery  of  the  membrane, 
and  as  it  is  withdrawn  the  swollen  and  infiltrated  tissues  on  the 
postero-superior  wall  of  the  meatus  are  incised  to  the  bone  for  a 
distance  of  a  fourth  of  an  inch.     In  order  that  the  patient  shall 
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not  interfere  with  the  thoroughness  of  this  incision^  it  will  be 
advisable  to  precede  it  by  the  administration  of  just  enough 
chloroform  to  obtund  sensibility.  Upon  the  withdrawal  of  the 
knife  the  canal  should  be  irrigated  for  some  time  with  a  warm 
boric  acid  or  bichloride  (1  to  5000)  solution,  not  only  for  purposes 
of  cleanliness  and  antisepsis^  but  to  encourage  further  depletion 
of  the  inflamed  area. 

Although  it  may  effect  little  additional  benefit,  there  can  be 
no  legitimate  objection  to  the  further  abstraction  of  blood  from 
the  tissues  external  to  the  mastoid.  The  artificial  leech  will  da 
this  most  conveniently,  and  the  removal  of  an  ounce  or  two  of 
blood  from  the  region  of  the  mastoid  tip,  and  particularly  from 
over  the  antrum,  may  prove  of  decided  assistance  in  arresting 
the  progress  of  the  inflammatory  process. 

Although  the  value  of  the  local  application  of  cold  has  been 
a  traditional  belief  for  many  years,  yet  recently  its  utility,  but 
more  particularly  its  safety,  has  been  seriously  questioned.  It 
cannot  be  denied  that  in  the  incipiency  of  many  cases  the  perse- 
vering use  of  cold  has,  to  all  appearances,  been  of  considerable 
assistance  in  controlling  the  inflammatory  process  within  the 
substance  of  the  bone.  Without  entering  into  any  controversy 
with  those  who  assert  that  its  power  in  this  respect  has  been 
gi*eatly  exaggerated,  we  may  yet  admit  the  reasonableness  of  their 
claim  that,  in  the  many  cases  that  progress  in  spite  of  the  appli- 
cation of  cold,  it  may  have  the  very  serious  objection  of  masking 
those  symptoms  that  would  otherwise  denote  such  progress  and 
indicate  the  need  for  prompt  operation.  Recognizing  the  ex- 
istence of  this  objectionable  feature,  therefore,  it  will  be  well 
to  make  it  a  rule  to  employ  cold  only  in  the  early  hours 
of  the  stage  of  invasion,  and  to  sus|)end  its  use  at  the  end  of 
thirty-six  or,  at  the  most,  forty-eight  hours.  If,  some  hours 
after  its  discontinuance,  there  should  be  a  return  of  pain,  tender- 
ness and  redness,  no  further  time  is  to  be  consumed  in  a  useless 
reapplication  of  it,  but  we  are  at  once  to  prepare  for  operative 
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intervention.  Cold  is  most  conveniently  applied  by  means  of 
the  aural  ice-bag  or  the  Letter  coil.  The  latter  device  utilizes 
the  siphon  principle  in  drawing  iced  water  through  a  coil  of 
tubing  that  is  attached  to  a  light  and  flexible  plate.  The  reser- 
voir is  placed  a  very  little  above  the  level  of  the  patient's  head, 
while  the  waste  pan  ia  below  it. 

If  the  several  measures  here  outlined  are  early  and  thoroughly 
applied  they  may  succeed,  in    not  a  small   number  of   cases,   in 


arresting  or  aborting  the  incipient  mastoiditis.  It  is  to  be 
remembered,  however,  that  they  are  only  likely  to  prove  suc- 
ceaeful  in  those  indammations  that  are  of  a  simple  catarrhal 
nature,  and  not  in  those  that  are  of  infectious  origin.  In  the 
latter  the  maiitoid  InlUimDiation,  oiioi?  begun,  is  uiiuost  certain  to 
rapidly  progress  in  spJtejlj  ^  most  strenuous  anti])hIogistic  and 
taoy  of  this  type  of  inllanimation 
abo  ^^^^^BUf^^^^^^^mm  i^^l^nastoid  stibstnnce  and 
earljH 


DISEASES  OF  MASTOID  PORTION  OF  TEMPORAL  BONE.    491 

of  the  cranial  cavity,  will  make  habitually  prompt  operation  in 
these  cases  an  eminently  conservative  attitude. 

To  sum  up  in  consecutive  order  the  several  indications  for  the 
mastoid  operation,  I  give  the  most  important  of  them  here  in 
oondensed  form : 

1.  Bulging  of  ShrapnelFs  membrane,  with  swelling  of  the  inner 
extremity  of  the  auditory  canal.  Whenever  these  two  conditions 
ooexist  we  may  assume  that  the  mastoid  antrum  is  seriously 
involved,  and  that  the  radical  operation  will  be  essential  to  the 
patient's  recovery. 

2.  Persistent  tenderness  over  the  mastoid  process.  This  symp- 
tom in  association  with  a  purulent  otitis  media,  acute  or  chronic, 
implies  extension  of  the  inflammation  to  the  mastoid  cells. 
Although,  upon  opening  the  cells,  we  may  discover  but  little  pus, 
the  operation  will  be  more  tlian  justified  by  the  increased  accessi- 
bility of  the  tympanic  vault  that  it  gives,  and  by  which  we  are 
enabled  to  remove  from  that  cavity  the  pathogenic  organisms 
that  crowd  it,  as  well  as  the  d^ris  of  the  destruction  that  they 
have  occasioned.  The  less  radical  procedure  will  accomplish  this, 
and  that  surgeon  is  the  more  conservative  who  operates  before 
rather  than  after  complete  cellular  involvement. 

3.  Retro-auricular  tumefaction.  Even  if  this  be  not  associated 
wdth  the  fluctuation  that  denotes  a  superficial  abscess  consequent 
upon  perforation  of  the  external  wall  of  the  mastoid,  it  is  suffi- 
cient of  itself  to  hasten  the  adoption  of  operative  relief. 

4.  The  presence  of  granulations  and  polypi  in  the  tympanic 
attic,  together  with  pus-discharging  fistulse  in  the  deeper  portion 
of  the  meatus.  Such  conditions  unmistakably  indicate  carious 
disease  of  the  attic  and  antrum  so  extensive  that,  in  so  far  as 
complete  cure  is  concerned,  any  treatment  other  than  the  radical 
operation  will  be  mere  temporizing. 

5.  Postauricular  fistulse.  When  the  probe  demonstrates  that 
these  terminate  upon  the  surface  of  the  mastoid  they  are  positive 
indications  of   the  existence  of  destructive  disease   within   tliat 
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bone.  Operation  will  be  the  more  urgent  in  those  fistulse  that 
repeatedly  close  for  a  time  and  then  reopen,  because  during  the 
interval  of  closure  the  risk  of  perforation  of  the  inner  mastoid 
wall  will  be  dangerously  increased. 

6.  A  profuse  and  fetid  otorrhoea  that  contains  more  or  less  blood 
ajid  necrosed  tissue.  A  very  abundant  discharge  that  almost 
immediately  reappears  after  scrupulous  cleansing  of  the  middle 
ear  will  indicate  beyond  reasonable  doubt  that  it  comes  from  the 
accessory  mastoid  cavities  as  well  as  from  the  tympanum  itself. 

7.  Abrupt  arrest  or  decided  diminution  of  a  previously  free 
discharge  will  imply  either  sudden  extension  of  inflammation  to 
the  mastoid  cells  or  an  exacerbation  of  a  previously  established 
inflammatory  process.  In  either  event  the  symptom  is  of  such 
menacing  significance  that  any  postponement  of  operative  relief 
will  probably  prove  disastrous. 

The  mastoid  Operation. 

There  is  surely  no  occasion  at  this  day  to  extol  the  value  of 
a  perfect  antiseptic  technique  in  the  performance  of  this  operation. 

However  surgeons  may  differ  as  to  the  relative  importance 
of  certain  details  of  the  operation  itself,  there  is  a  complete 
unanimity  of  opinion  that  it  should  be  accompanied  by  the  most 
thorough  antiseptic  precautions. 

The  preparation  of  the  patient  will  include  the  careful  cleansing 
of  the  canal  and  middle  ear,  the  shaving  of  the  hair  from  the  side 
of  the  head  over  an  area  that  will  extend  from  the  attachment  of 
the  auricle  to  two  or  three  inches  beyond  it,  the  vigorous  scrub- 
bing of  this  region  with  ethereal  soap  and  its  subsequent  flushing 
with  a  bichloride  solution,  after  which  it  is  to  be  protected  with 
moist  bichloride  gauze  until  the  moment  of  operation.  The 
sterilization  of  the  instruments  to  be  employed  and  of  the  hands 
and  arms  of  the  surgeon  and  his  assistants  is  to  be  equally  strict. 

The  succeeding  steps  of  the  operation  will  be  greatly  facilitated 
by  the  making  of  a  long  primary  incision.     This  should  begin  at 
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the  extreme  tip  of  the  mastoid  process  and  be  carried  upward, 
almost  in  contact  with  the  postauricular  groove,  tu  u  point  above 
the  centre  of  the  meatus.  The  tissues  are  to  be  divided  to  the 
bone.  Sharp  hemorrhage  always  follows  this  incision,  but  the 
bleeding  vessels,  usually  including  the  poalauricular  arteiy,  are 
readily  closed  by  hsemostatic  forceps.  The  two  flaps  are  now 
widely  separated  and  the  bone  denuded  of  its  periosteum.  This 
much  accomplished,  we  endeavor  to  distinguish  at  the  bottom  of 


id  gouges.    (ScHw. 


the  gaping  wound  the  several  landmarks  tliat  are  to  guide  our 
subsequent  movements — the  temporal  ridge,  the  squamoniastoid 
suture,  and  the  posterior  and  superior  border  of  the  bony  meatus, 
including  the  spine  of  Henle  or  the  supranieatal  fossa.  At  times 
we  may  see,  in  addition  to  these,  certain  lesions  ujion  the  surface 
of  the  bone — a  spot  of  softening  or  one  or  more  sinuses  leading  to 
the  diseased  interior.  However  great  the  temptation  may  be 
to'im mediately  explore  these  in  the  ho|>e  that  they  will  lead  us  to 
the  antrum,  it  should  be  an  inflexible  nde  to  turn  a  blind  eye  to 
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everything  but  the  region  of  the  antrum  itself.  Our  primary- 
object  is  to  discover  and  open  this  most  important  cell,  and  when 
this  has  been  done  we  have  got  our  bearings  and  can  proceed  with 
comparative  safety  to  open  all  the  others  in  communication  with  it. 
By  far  the  greater  number  of  surgeons  employ  the  chisel  and 
small  leaden  mallet  for  the  removal  of  the  mastoid  cortex.  They 
are  not  only  more  satisfactory,  as  a  rule,  but  in  any  but  the  most 
expert  hands  are  probably  safer  than  the  drills  that  are  used  by 
a  smaller  number  of  operators.  Two  sizes  of  chisel  are  necessary 
for  the  operation,  that  used  for  removing  the  superficial  portion 
of  the  bone  having  a  blade  about  8  mm.  in  breadth  (approxi- 
mately one-third  of  an  inch),  and  that  for  working  at  a  greater 
depth  an  edge  of  5  mm.  (one-fifth  of  an  inch).  The  upper  anterior 
angle  of  the  quadrilateral  incision  of  the  bone  should  be  on  a  level 

Fig.  124. 


with  the  spine  of  Henle  or  the  suprameatal  fossa,  or,  in  the 
absence  of  these,  with  the  superior  pole  of  the  meatus.  The 
anterior  side  of  the  square,  the  one  first  made,  is  vertical  in  direc- 
tion and  almost  in  contact  with  the  posterior  border  of  the 
meatus.  The  chisel  is  held  perpendicular  to  the  bone,  and  by  one 
or  two  quick,  crisp  strokes  of  the  mallet  is  made  to  penetrate  ta 
the  depth  of  about  a  twelfth  of  an  inch.  The  upper  and  lower 
sides  are  next  made  in  a  similar  manner ;  but  when  the  posterior 
is  reached — the  one  that  is  presumably  nearest  to  the  lateral  sinua 
— the  handle  of  the  chisel  is  lowered  to  an  almost  horizontal  posi- 
tion, and  its  edge  is  driven  forward  and  but  slightly  beneath  the 
surface  of  the  bone.  In  this  way  the  superficial  layers  of  the 
bone  are  gradually  chipped  away.  As  the  wound  deepenis  we 
will  be  approaching  more  nearly  to  the  sinus   behind  and  * 
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facial  nerve  in  front,  and  for  this  reason  ito  dimensions  are  to  be 
contracted.  The  smaller  chisel  is,  therefore,  soon  substituted  for 
the  lai^r,  and  with  this  the  opening  is  gradually  and  cautiously 
advanced,  becoming  cone-  or  funnel-shaped  from  without  inward. 


If  upon  reaching  the  antnun  its  L-xplomtion  reveals  pns  and  soft- 
ened bone,  it  becomes  imperative,  if  we  are  lo  secure  complete 
and  permanent  cure,  that  every  remaining  cell  in  the  substance  of 


^^=^^ 


the  bone  shall  be  exposed  and  complelely  freisl  eitlier  from  dis- 
ease itaelf  or  from  any  disease  products  that  may  have  entered  it. 
Nothing  sliort  of  this  can  assure  a  satisfactory  result  of  the  opera- 
tion.    On  no  account  is  tho  tip  of  the  process  to  be  overlooked. 
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Even  though  before  reaching  it  we  should  encounter  a  strip  of 
sclerotic  bone,  we  are  not  to  be  deterred  by  this  from  continuing 
our  search  to  the  very  lowest  point.  It  is  in  this  portion  of  the 
process  that  a  group  of  large  cells  is  frequently  located,  and, 
should  they  be  found  diseased,  it  may  be  advisable  to  remove  the 
tip  altogether.  The  instruments  that  may  be  used  in  effecting 
this  extensive  exposure  of  the  bone  substance  are  the  chisel,  bone 
forceps,  or  the  sharp  spoon,  and  it  is  this  last  instrument  that 
should  be  used  most  delicately  and  cautiously  in  removing  all 
granulations  and  softened  bone  from  the  inner  surface  of  the  large 
<5avity  thus  opened.  Upon  laying  aside  our  instruments  the 
whole  wound  is  to  be  thoroughly  irrigated  with  a  1  to  5000 
bichloride  solution,  some  of  this  being  injected,  if  possible, 
through  the  aditus  into  the  tympanum.  It  being  taken  for 
granted  that  the  drumhead  has  already  been  freely  incised,  the 
•escape  of  the  fluid  will  be  unimpeded.  The  excavation  in  the 
bone  is  now  to  be  packed  with  narrow  strips  of  iodoform  gauze, 
the  upper  and  lower  angles  of  the  cutaneous  wound  sutured,  a 
tampon  of  iodoform  gauze  inserted  in  the  auditory  canal,  and  the 
whole  then  covered  with  several  layers  of  bichloride  gauze,  a  pad 
of  sterile  absorbent  cotton,  and  then  bandaged.  At  the  end  of 
twenty-four  liours  the  dressing  is  to  be  examined,  and  if  found 
well  saturated  with  secretion  had  better  be  renewed.  Too  fre- 
quent change  of  the  dressing  is  to  be  avoided  afterward,  however, 
in  order  that  the  process  of  repair  may  be  disturbed  as  little  as 
possible,  and  with  each  renewal  the  packing  of  the  bone  cavity  is 
to  be  made  more  lightly,  so  that  the  growth  of  the  granulations 
shall  not  be  restrained  and  that  the  osseous  wound  shall  be  com- 
pletely refilled.  If,  on  the  other  hand,  the  granulations  are 
inclined  to  be  exuberant,  compression  and  cauterization  will 
subdue  their  excessive  energy.  The  reparative  process  is  usually 
<x)mpleted  in  from  six  weeks  to  three  months,  but  even  this  latter 
period  is  apt  to  be  exceeded  in  patients  of  low  vitality  or  in  those 
with  constitutional  dyscrasiee. 
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Stackers  Operation.  In  long-standing  cases  of  chronic 
purulent  otitis  media  which  eventuate  in  implication  of  the 
mastoid  process,  operative  treatment  that  is  limited  to  this  portion 
of  the  temporal  bone  alone  will  seldom  succeed  in  affording  the 
patient  anything  more  than  partial  and  temporary  relief.  In  such 
cases  there  is  almost  invariably  extensive  disease  not  only  of  the 
ossicles,  but  of  the  bony  walls  of  the  tympanum  and  attic  and  of 
the  aditus  and  antrum.  In  these  cases,  also,  cholesteatomata  are 
of  frequent  occurrence,  and  the  attic  and  external  auditory  canal 
are  apt  to  be  the  site  of  numerous  exuberant  granulations  and 
polypi,  and  the  postero-superior  wall  of  the  deeper  portions  of  the 
meatus  of  one  or  more  fistulse.  Such  accompaniments  of  the  otitis 
are  seriously  obstructive  to  drainage,  and  their  complete  eradica- 
tion will  be  essential  to  cure.  With  the  pur|K)se  of  exposing  the 
entire  tympanic  cavity  and  the  aditus,  as  well  as  the  antrum, 
several  surgeons  have  devised  different  operations,  in  the  main 
identical  and  differing  only  in  detail,  and  of  these  that  of  Stacke, 
being  usually  the  most  practicable  and  the  most  satisfactory  in  its 
results,  will  be  briefly  described. 

The  primary  incision  is  of  greater  length  than  that  employed 
for  the  ordinary  mastoid  operation.  It  begins  above  the  auricle, 
but  a  little  distance  behind  the  temporal  artery,  and  extends  back- 
ward and  downward  close  to  the  postauricular  furrow  as  far  as 
the  mastoid  tip.  It  involves  only  the  tissues  superficial  to  the 
temporal  fascia  until  the  superior  pole  of  the  meatus  is  reached, 
when  it  is  made  to  penetrate  to  the  bone.  The  hemorrhage  being 
restrained,  the  skin  and  periosteum  of  the  anterior  flap  are 
detached  from  the  bone  and  drawn  forward  from  the  incision 
until  the  bony  meiitus  is  exposed.  The  cutaneo-periosteal  lining 
of  this  portion  of  the  canal  is  now  dissected  from  its  upper  and 
posterior  Avail  as  far  as  the  drumhead,  so  that  the  remnant  of  this 
structure  can  be  distinctly  seen.  The  auricular  flap  containing 
the  detached  portion  of  the  membranous  meatus  is  now  drawn 
still  further  forward  and  the  thoroughly  ex|X)sed  fundus  of  the 

32 
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canal  illuminated  by  the  gurgeoa's  eleclric  head-laDip.  The  next 
step  in  the  operalion  consists  in  the  removal  of  the  malleos 
together  with  any  portion  of  the  membraim  that  still  remains,  and 
the  subseqiieat  complete  exposure  of  the  attic  by  the  chiselling 
Bway  of  the  tymjianic  process  of  the  squama  that  forms  ite  oater 
wall.  Upon  the  extraction  of  the  incus,  whicli  is  now  easily 
accomplished,  the  postero-superior  quadrant  of  the  tympanic  ring 
and  the  adjacent  portion  of  the  bony  meatus  are   removed  by 
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means  of  the  chisel  or  gouge  and  the  aditus  opened  to  inspection. 
The  attic,  aditus,  and  antrum  have  now  become  directly  and 
easily  accessible,  and  all  dead  and  diseased  tissue  can  be  removed 
from  them  without  difficulty.  If  this  shall  necessitate  the  use  of 
the  curette  or  sharp  spoon,  extreme  care  ami  gentleness  must  be 
observed  in  their  manipulation,  in  order  that  no  gratuitous  injurj" 
shall  be  inflicted.  The  concluding  feature  of  the  operation  con- 
sists  in   the  division  of  the  niernbninous  portion  of  the  canal,  in 
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its  upper  and  posterior  wall,  from  the  inner  extremity  of  the 
concha,  its  re-adaptation  to  the  osseous  meatus,  and  its  retention 
in  this  position  by  a  tampon  of  iodoform  gauze  packed  tightly  in 
the  canal  and  extending  as  far  inward  as  the  inner  wall  of  the 
tympanum.  The  postauricular  wound  is  now  sutured,  and  all 
subsequent  irrigations  and  dressings  are  applied  through  the 
meatus. 


CHAPTER    XXI. 

INTRACRANIAL  COMPLICATIONS. 

The  limits  of  this  book  will  permit  no  more  than  a  brief 
sketch  of  these  important  sequelse  of  middle-ear  and  mastoid  dis- 
ease. Although  there  are  occasional  instances  of  extension  of  this 
disease  from  the  ear  to  the  cranial  cavity  during  the  compara- 
tively brief  course  of  an  acute  median  otitis,  yet  by  far  the  larger 
number  of  cases  of  intracranial  involvement  occur  in  association 
with  a  chronic  suppurative  inflammation  of  the  tympanum.  It 
is  in  the  latter  class  of  cases  that  insidious  carious  perforation  of 
the  tegmen  tympani,  the  tegmen  antri,  or  that  portion  of  the  thin 
inner  table  of  the  mastoid  process  overlying  the  sigmoid  sinus  is 
«o  apt  to  occur,  and  in  consequence  of  which  we  have  the  develop- 
vnent  of  meningitis,  extradural  abscess  (cerebral  or  cerebellar), 
abscess  of  the  brain  (oerebral  or  cerebellar),  or  inflammation  and 
thrombosis  of  the  lateral  sinus. 

In  all  severe  cases  of  purulent  median  otitis,  whether  acute  or 
•chronic,  it  is  highly  probable  that  there  is  more  or  less  conges- 
tion or  inflammation  of  those  portions  of  the  meningeal  tissues 
•contiguous  to  the  inflamed  tympanum  or  its  accessory  cavities. 
This  is  usually  indicated  by  persistent  and  severe  headache 
referred,  as  a  rule,  to  the  temporal  or  occipital  regions,  over 
which,  also,  there  may  be  a  certain  degree  of  tenderness.  There 
is  commonly  a  marked  evening  rise  of  temperature,  succeeded  by 
a  morning  fall. 

When  the  meningeal  inflammation  is  well  marked  these  symp- 
toms are  intensified,  and  there  is  quite  often  added  to  them  severe 
and  frequently  repeated  chills. 
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Extradural  Abscess. 

The  causes  leading  to  a  collection  of  pus  between  the  dura 
mater  and  the  inner  cranial  wall  have  already  been  explained^ 
and  when  the  perforation  of  the  bone  and  abscess  formation  occur 
in  connection  with  a  suppurative  otitis,  one  of  two  sites  is  apt  to 
be  selected  :  (1)  At  or  in  the  vicinity  of  the  sigmoid  sinus,  and 
therefore  in  the  posterior  fossa  of  the  cranium ;  (2)  upon  that 
portion  of  the  superior  surface  of  the  petrous  bone  overlying  the 
antero-attic  cavity,  and  therefore  in  the  middle  fossa  of  the 
cranium.  The  extradural  abscess  is  the  most  frequent  result  of 
otitic  cranial  invasion,  and  it  is,  fortunately,  the  most  amenable 
to  modem  methods  of  treatment. 

Ssrmptoms.  There  is  a  great  dearth  of  symptoms  upon  which 
we  can  place  any  reliance  in  determining  the  existence  of  an 
extradural  abscess.  In  the  presence  of  some  slight  evidence  of 
meningeal  irritation,  accompanied,  perhaps,  by  an  insignificant 
elevation  of  temperature,  in  a  case  of  purulent  median  otitis,  we 
can  only  weigh  the  probabilities  and  suspect  the  existence  of  an 
extradural  abscess  when  there  is  no  sufficient  reason  to  suspect 
anything  else.  Often  enough  the  discovery  of  such  abscesses  is 
the  result  of  accident  rather  than  design,  their  presence  being 
revealed,  to  the  surprise  of  the  surgeon,  during  an  operation  for 
disease  of  the  antrum  or  the  attic.  A  positive  diagnosis  will  be 
quite  impossible  until  either  the  antrum  or  attic,  or  both,  are 
opened,  and  the  path  of  communication  with  the  cranial  cavity 
is  disclosed  and  followed  to  its  termination. 

Treatment.  This,  it  goes  without  saying,  is  exclusively  sur- 
gical, and  the  best,  in  fact,  the  only  rational  and  prudent  pro- 
cedure, has  already  been  indicated — that  of  primarily  opening  the 
antrum,  searching  for  the  infecting  sinus,  and,  when  found,  per- 
mitting it  to  conduct  us  to  its  intracranial  termination.  If  the 
abscess  is  found  at  this  point,  sufficient  bone  should  be  removed 
with  forceps  or  chisel  to  secure  its  evacuation  and  drainage  ;  but 
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should  it  not  be  thus  opened  a  curved  grooved  director,  if  passed 
in  different  directions  between  the  dura  and  the  bone,  may  locate 
the  pus  at  some  distance  from  the  site  of  the  perforation.  The 
bone  external  to  the  cavity  is  then  to  be  removed,  and  after 
its  complete  emptying  a  packing  of  iodoform  gauze  is  to  be 
introduced.  The  prevention  of  any  further  abscess  formation 
will  involve  the  complete  cure  of  the  ear  disease  that  has  first 
occasioned  it. 

Abscess  of  the  Brain. 

A  brain  abscess  of  otitic  origin  is  most  often  found  either  in 
the  cerebellum  or  in  the  temporosphenoidal  lobe  of  the  cere- 
bellum. The  majority  of  these  abscesses  are  probably  the  result 
of  direct  septic  infection  through  the  medium  of  the  veins.  Their 
course  is  usually  of  a  chronic  type,  and  for  several  weeks  or  even 
two  or  three  months,  they  may  present  but  few  symptoms. 
Without  warning,  however,  an  acute  meningitis  may  suddenly 
develop,  or  the  increase  of  intracranial  pressure  may  precipitate 
coma  and  death. 

Cerebral  Abscess. 

Symptoms.  As  has  just  been  intimated,  the  diagnosis  of  an 
otitic  brain  abscess  during  the  first  few  weeks  of  its  formation  is 
by  no  means  easy.  The  fact  that  what  symptoms  there  may  be 
are  associated  with  a  purulent  inflammation  of  the  ear  lends 
them  an  added  significance,  but  they  are  very  often  quite  irregular 
and  puzzling.  Those  common  to  most  cases  are  severe,  deep- 
seated  pain  in  the  temporal  or  occipital  regions,  irritability  of 
temper,  nausea,  vomiting,  and  occasional  chilliness.  As  intra- 
cranial pressure  increases,  cerebration  becomes  slow,  and  the 
patient  seems  dull  and  lethargic.  There  is  almost  always  a  dis- 
tinct lowering  of  the  pulse-rate,  and,  in  place  of  fever,  it  is  not  at 
all  uncommon  for  the  temperature  to  be  subnormal. 

Aphasia,  appearing  in  connection  with  a  chronic  purulent  otitia 
media  of  the  left  side,  is  regarded  as  an  important  sign  of  m 
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temporosphenoidal  abscess.    Optic  neuritis  may  or  may  not  occur, 
but   there   is  very  often    an    exaggeiBtion   of   the   patellar   and 
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superficial  reflexes  on  the  side  opposite  to  the  suspected  lesion. 
Inequality  of  the  pupils  and  facial  paralysis  are  also  of  occa- 
sional occurrence. 

Cerebellar  Abscess. 
This  complication  is  a  frequent  seijuence  of  septic  inflammation 
and  thrombosis  of  the  lateral  sinus.  Its  symptoms  are  no  more 
distinctive  than  those  of  cerebral  abscess,  but  we  may  have,  in 
addition  to  those  that  are  common  to  the  latter,  vertigo  ;  a  stag- 
gering gait;  slowing  of  the  respiration,  as  well  as  the  pulse; 
Cheyne-Stokes  respiration ;  nystagmus  and  motor  or  sensory 
paralysis. 
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If  unrelieved  by  operation,  cerebellar  abscesses,  with  few  excep- 
tions, terminate  fatally.  The  pus  may  gradually  make  its  way 
to  the  surface  of  the  brain  and  set  up  an  acute  leptomeningitis, 
or  the  abscess  cavity  may  rupture  into  the  ventricles  and  the 
patient  perish  within  a  few  hours.  In  the  latter  event,  the  tem- 
perature suddenly  springs  upward  to  104°  or  105°  F.,  or  even 
higher  ;  both  the  pulse  and  respiration  are  greatly  quickened,  and 
muscular  twitching  shortly  followed  by  convulsions  and  coma 
usher  in  the  end. 

Treatment.  The  immediate  object  of  surgical  intervention  in 
these  cases  of  intracranial  abscess  is  to  evacuate  and  drain  them* 
Their  accurate  localization  is  seldom  possible,  but  in  apite  of  this 
there  are  certain  well-recognized  localities  in  which  they  are  most 
often  found,  and  in  which  they  may  be  first  looked  for  in  the 
absence  of  distinct  localizing  signs  or  symptoms.  The  same  rule 
applies  here  as  to  the  search  for  extradural  abscesses,  namely, 
that  the  mastoid  antrum  and  the  attic,  .are  to  be  first  exposed  and 
given  the  opportunity  to  guide  us  aright  by,  means  of  the  fistul» 
through  which  intracranial  infection  has  ta)cen  place.  I  insert 
here  a  detailed  description  from  the  pen  of  C  A.  Ballance  of  the 
manner  in  which  operation  for  the  relief  of  these  purulent  collec- 
tions is  to  be  conducted.  His  first  two  paragraphs  relate  to  the 
method  of  sterilizing  the  site  of  the  operation  and  to  the  choice 
of  an  ansesthetic,  but  these  being  matters  in  which  each  operator 
may  prefer  to  exercise  his  individual  taste,  are  not  quoted. 

"  3.  Incision  of  the  scalp.  A  flap  is  to  be  preferred  to  a 
crucial  incision.  It  should  be  cut  with  its  base  downward  and 
should  be  considerably  larger  than  the  opening  designed  to  be 
made  in  the  skull. 

"  4.  Opening  in  the  bone.  Failure  may  result  from  neglect  of 
the  rule  of  surgery  to  make  a  free  opening.  The  trephine 
employed  should  be  five-eighths  of  an  inch  in  diameter,  of  slightly 
conical  shape,  and  should  have  the  teeth  outside.  In  temporo- 
sphenoidal  abscess  the  site  of  application  should  be  about  seven- 
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eighths  of  an  inch  above  the  saprameatal  spine,  the  object  being 
to  expose  the  lowest  part  of  the  middle  fossa  just  external  to  the 
tegmen  antri  and  tegmen  tympani.  Immediately  above  these 
tegminse  are  the  tissues  in  which,  as  a  rule,  the  infective  process 
first  develops.  When  the  disk  of  bone  has  been  removed  by  the 
trephine,  more  bone  should  be  cut  away  with  small  saws,  forceps, 
or  Cryer's  drill  until  the  opening  in  the  skull  is  enlarged  to  a 
parallelogram  measuring  one  and  three-quarters  inches  antero- 
posteriorly  and  one  inch  vertically.  The  lower  edge  of  the 
parallelogram  is  marked  by  that  of  the  trephine  opening.  Three- 
quarters  of  an  inch  of  its  antero-posterior  extent  should  lie  behind 
the  centre  of  this  aperture  and  one  inch  in  front.  The  lowest 
part  of  any  abscess  in  the  temporosphenoidal  lobe  can  be  efficiently 
drained  through  this  opening,  and  the  bone  disease  which  is  the 
source  of  infection  can  be  directly  observed  and  removed.  In  one 
case  a  temporosphenoidal  abscess  was  opened  at  its  highest  part,  and 
life  was  only  saved  by  making  a  counter-opening  in  the  situation 
here  recommended,  the  man  having  been  some  weeks  in  a  condi- 
tion of  cerebral  irritation.  If  the  abscess  is  above  and  behind  or 
above  and  in  front  of  the  opening,  more  bone  should  be  taken  away, 
so  as  to  completely  expose  the  surface  of  brain,  which  is  external 
to  it,  or,  if  the  surgeon  so  prefers,  he  may  make  a  trephine  opening 
higher  up  and  utilize  the  lower  aperture  as  a  counter-opening. 
The  former  method  is  recommended.  In  operating  for  cerebellar 
abscess  the  same  trephine  should  be  used.  It  should  be  placed 
on  the  bone  so  that  its  anterior  edge  touches  the  posterior  border 
of  the  mastoid  process.  Its  upper  edge  should  be  just  below 
Reid's  base  line.  In  this  way  the  horizontal  and  vertical  portions 
of  the  sigmoid  sinus  are  avoided.  The  opening  should  be 
enlarged  backward  and  downward  until  it  is  quite  one  and  a 
quarter  inches  in  antero-posterior  and  one  inch  in  vertical  extent. 
The  opening  may  require  enlargement,  especially  in  cases  where 
the  abscess  extends  into  the  posterior  part  of  the  lateral  lobe.  It 
cannot  be  carried  forward  with  much  advantaxOi '*''         "*    *^^ 
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portion  of  the  slnua  is  In  the  way  of  incision  of  the  dura  in  this 
dirention.  It  is  to  be  especially  remembered  that  the  removal  of 
bone,  while  comparatively  easy  before  the  incision  of  the  dura 
mater,  is  not  so  satisfactorily  accomplished  when  the  membrane 
has  been  incised  and  the  brain  is  bulging  under  pressure. 

"  5.  Incision  of  the  dura  mater.     Here,  again,  a  flap  is  prefer- 
able to  a  crucial  incision.     A  .--mall  a]>erture  should  be  made  with 


A.  EitornBl  auditory  mistus.  B  B',  Rcld's  bane-Une  ruoDlnitntiin  lower  nurglti  oF  Uie 
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diameter,  to  eipose  lemporoapbeuoldal  abscean,  cenire-plu  of  trephine  being  placed  tij^  Inch 
Kbove  the  centre  of  (tie  external  tunjr  meatiu.  D.  Pdnt  at  wblcb  ttie  mulold  (.nlrum 
■bould  be  opened.  E  E.  Position  of  sigmoid  iloui.  J'.  Trephine  opening,  ^  Inch  in  dlun- 
elar.  fbr  eipcwlng  ilgniDld  alaui,  ceutre-pln  of  trephine  being  placed  at  B  point  1  Inch  behind 
and  a  luch  above  centre  of  eitomBl  bony  taeBtua.  Q.  Trepblne  opening  (br  cerehellBT  ab- 
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a  knife,  and  the  flap  (having  its  base  upward)  should  he  cut  with 
fine  blunt-pointed  scissors.  Great  care  must  be  taken  to  avoid 
wounding  the  vessels  of  the  cortex,  which  are  forced  by  the  intra- 
cranial pressureinto  close  contact  with  the  membrane. 

"  6.  Discovery  and  incision  of  the  abscess.  When  there  is 
sufficient  opening  in  the  bone  it  may  be  possible  to  determine 
by   paljwtion  that  the  abscess  is    immediately  solK:ortical,     An 
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i^liould  at  onoe  be  made  through  the  intervening  portion 
of  the  brain  substance  into  the  abscess  cavity,  care  being  taken  to 
avoid  wounding  the  vessels  in  other  parts  of  the  body.  The  use 
of  a  trocar  and  canula,  a  pus-seeker,  or  other  special  instrument  is 
unnecessary  and  contrary  to  surgical  principles.  If  the  site  of  the 
abscess  is  not  obvious,  it  must  be  sought  for  by  exploratory  punc- 
ture, and  in  so  doing  it  should  be  remembered  that  the  site  of  the 
abscess  is  ahuost  certainly  close  to  the  bone  disease  which  gave  rise 
to  it.  The  best  instrument  to  use  is  a  sharp-pointed,  long,  and 
narrow  koife.  In  the  brain,  as  elsewhere,  clean-cut  wounds  heal 
more  readily  than  any  others,  and  there  is  certainly  less  risk  of  the 
abscess  being  missed  when  search  is  made  for  it  with  a  sharp  knife 
than  when  any  other  instrument  is  employed.  Cases  could  be 
related  of  (1)  the  trocar  and  canula  missing  the  abscess  ;  (2)  the 
trocar  and  canula  passing  througli  the  abscess  without  tapping  it; 
and  of  (3)  the  trocar  and  canulu  striking  the  abscess,  but  failing  to 
penetrate  its  capsule.  The  following  is  an  instance  of  trocar  and 
«anula  failing  to  evacuate  a  large  abscess.  The  brain  was  explored 
in  various  directions  with  a  trocar  and  canula,  nith  a  negative 
result.  At  the  necropsy  there  was  found  a  large  abscess  with  very 
thick  walls,  containing  four  ounces  of  green  offensive  pus.  So 
thick  was  the  wall  that  the  abscess  shelled  out  whole  and  could 
be  rolled  about  the  tabic.  In  fact,  it  needed  a,  sharp  plunge  with 
the  knife  to  open  it.  The  use  of  the  knife  for  the  evacuation  of 
an  abscess  of  the  brain  is  not  a  new  operation,  but  was  taught 
and  practised  more  than  a  century  ago. 

"  7.  The  further  treatment  of  the  abscess.  When  the  cavity 
18  not  entirely  closed  by  the  waves  of  brain  substance  it  may  be 
gently  irrigated  with  a  weak  antiseptic  ;  but  on  no  account  should 
this  be  done  unless  two  drainage-tubes  are  so  arranged  as  to 
ensure  the  free  escape  of  the  fluid.  Sterilized  normal  saline  solu- 
tion is  recommended.  Ualass  the  opening  in  the  corte-x  is  large, 
the  cavity  should  not  be  packed  with  gauze,  because  the  tampon 
tends  to  obstruct  the  free  exit  of  septic  nia(erial.     In  one  case  of 
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abscess  of  the  temporosphenoidal  lobe  a  large  area  was  removed. 
The  inner  wall  of  the  abscess,  which  was  at  first  treated  by  gauze 
plugging,  soon  came  to  form  part  of  the  outer  surface  of  the  brain^ 
and  was  thus  directly  accessible  for  dressing.  The  best  results 
ensued. 

"  As  to  drainage-tubes,  the  rules  for  their  use  in  abscess  of  the 
brain  do  not  differ  in  any  way  from  those  which  apply  to  their 
employment  in  the  healing  of  suppurating  areas  elsewhere. 
When  a  tube  has  been  successfully  introduced  it  should  not  be 
disturbed  for  some  time.  The  most  successful  cases  treated  in 
this  way  are  those  in  which  the  tube  remains  undisturbed  for 
many  days.  Tubes  are  shortened  or  removed  only  as  the  cavity 
heals  from  the  bottom.  The  nature  of  the  tube  is  of  little  con- 
sequence. All  tubes  are  liable  to  become  blocked  with  brain 
d4hri8. 

"  In  the  case  of  a  small  abscess  deeply  placed  in  the  anterior 
and  inner  portion  of  the  cerebellar  hemisphere,  the  surgeon  may 
be  unwilling  to  use  the  knife  for  evacuation.  Recourse  must 
then  be  had  to  the  exploring  trocar  and  canula,  the  latter  having 
rings  attached  by  which,  when  it  has  penetrated  the  abscess,  it 
may  be  immediately  fixed  to  the  scalp  by  silkworm-gut.  Many 
a  case  has  been  lost  after  the  pus  has  been  evacuated,  owing  to 
failure  to  re-introduce  the  tube  in  the  proper  position.  The 
trocar  and  canula  should  be  of  platinized  silver.  In  the  event  of 
a  counter-opening  being  made,  or  of  drainage  occurring  through 
the  external  auditory  meatus,  gentle  irrigation  through  the  dis- 
eased area  of  brain  is  beneficial,  just  as  it  is  in  cases  of  abscess 
with  a  counter-opening  elsewhere. 

"  8.  Closure  of  the  wound  and  dressing.  An  aperture  is  now 
made  at  the  base  of  the  flap  of  the  size  of  the  opening  in  the 
brain,  and  the  edge  of  the  flap  is  replaced  in  position  and  sutured 
with  fine  silkworm-gut.  A  powder  may  be  used  for  dusting 
around  the  wound,  but  it  should  be  sterilized.  The  dressing  may 
be  of  sterilized  cyanide  gauze,  either  used  dry  or  wrung  out  of 
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carbolic  lotion  (1  in  40).  A  dry  sterilized  cyanide  .dressing  is 
recommended,  and  the  bandage  should^  if  possible,  be  so  managed 
as  not  to  cover  the  forehead. 

"  9.  After-treatment.  This  is  a  matter  demanding  thie  close 
personal  attention  of  the  operator.  The  dressing  may  require  to 
be  changed  daily  or  not  at  all,  according  to  the  nature  of  the  dis- 
ease and  the  condition  of  the  wound.  The  bowels  should  be  kept 
open  by  the  administration  of  some  preparation  of  mercury.  In 
septic  cases  a  pill  of  colocynth  and  hyoscyamus  is  very  efficient 
in  clearing  the  intestines  of  foul-smelling  feces.  In  regard  to 
food,  it  may  be  noted  that  barley-water  and  beef-tea  are  often 
borne  by  the  stomach  when  milk  is  rejected.  Hernia  cerebri  is 
an  evidence  of  sepsis.  It  is  best  treated  by  sterilized  antiseptic 
dressing.  To  prevent  the  dressing  from  adhering  to  the  hernia, 
some  form  of  protective  should  be  used — gold  leaf  is,  perhaps,  the 
best.  Slight  elastic  pressure  is  useful  in  the  later  stages  of  the 
treatment. 

"  10.  Recurrence  of  symptoms.  It  is  by  no  means  uncommon 
to  have  a  return  of  the  symptoms  a  few  days  after  the  evacuation 
of  the  abscess,  due  either  to  the  refilling  of  the  abscess  cavity 
from  faulty  drainage,  or  to  the  formation  of  a  new  abscess  in 
another  part  of  the  same  lobe.  In  the  cerebellum  it  is  not  at  all 
infrequent  to  have  a  second  or  even  a  third  abscess.  Instead  of 
concentrating  the  attention  on  the  original  site  of  abscess,  the  new 
symptoms,  such  as  high  temperature,  rapid  and  irregular  pulse, 
screaming  fits,  retraction  of  head,  general  twitchings,  vomiting, 
drowsiness,  etc.,  may  suggest  conditions  such  as  meningitis  or 
acute  distention  of  the  ventricles  which  are  not  present.  The 
surgeon  being  led  astray  by  these  speculations  may  fail  to  act 
wisely.  Many  are  the  vicissitudes  of  the  days  and  weeks  that 
follow  the  operation.  To  be  able  to  choose  with  certainty  and  to 
carry  out  with  precision  the  various  measures  which  make  for 
success  and  oppose  a  disastrous  termination,  the  surgeon  must 
have  at  his  command  an  exact  knowledge  of  the  significance  of 
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the  various  symptoms  that  arise,  and  of  the  resources  and  methods 
available  for  their  systematic  treatment." 

Sinus   Phlebitis   and  Thrombosis. 

Of  the  two  varieties  of  thrombi,  primary  or  marasmic  and 
secondary  or  infective,  it  is  the  latter  in  which  the  aural  surgeon 
is  particularly  interested,  and  it  is  with  its  occurrence  in  the  sig- 
moid sinus  as  the  result  of  a  septic  phlebitis  secondary  to  purulent 
inflammation  of  the  tympanum  and  mastoid  cells,  that  he  is  most 
frequently  called  to  deal.  The  chronic  type  of  suppurative  otitis 
is  much  more  often  responsible  for  this  complication  than  the 
acute.  In  fact,  it  is  extremely  seldom  that  the  latter  is  tlie 
causative  condition. 

Etiology  and  Pathology.  The  pathological  changes  that  occur  in 
the  substance  of  the  mastoid  process  when  it  is  involved  in  the 
course  of  a  purulent  otitis  have  aready  been  sufficiently  described, 
and  when  we  recall  its  pus-filled  cells,  alive  with  pathogenic  and 
often  virulent  organisms,  and  its  enfeebled  walls,  softened  and 
thinned  by  erosion,  we  cannot  fail  to  fully  appreciate  the  danger 
to  which  the  sigmoid  sinus  is  exposed  by  its  perilous  proximity  to 
this  "  chamber  of  horrors."  Of  the  several  varieties  of  septic 
organisms  commonly  found  within  the  diseased  mastoid,  the  strep- 
tococcus, staphylococcus,  and  pneumococcns  are  usually  those  in 
greatest  number,  and  it  is  the  first  of  these  that  is  strongly  sus- 
pected of  being  the  most  aggressive  and  pernicious.  The  exten- 
sion of  infection  to  the  sinus  wall  may  be  direct,  or  it  may  follow 
the  development  of  an  intervening  perisinus  abscess,  or,  finally, 
in  the  absence  of  any  breach  in  the  inner  mastoid  cortex,  the 
diploic  veins  that  traverse  it  on  their  way  to  the  sinus  may 
become  thrombosed  and  occasion  a  consecutive  thrombosis  of  that 
vessel.  Implication  of  the  sinus  is  attended  by  swelling  and 
desquamation  of  its  endothelium,  and  by  subsequent  deposit  of 
the  blood  fibrin  and  gradual  coagulative  occlusion  of  its  Itunen. 
Later,  the  septic  disintegration  of  this  coagulum  leads  to  f^ 
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pywmic  iDfection,  and,  not  infrequently,  to  the  formation  of  meta- 
static abscesses.  Prior  to  this  systemic  involvement,  the  throm- 
bus may  extend  downward  into  and  at  times  beyond  the  internal 
jugular  vein,  or  its  extension  may  be  in  the  direction  of  either 
or  both  of  the  petrosal  sinuses.  In  case  surgical  relief  be  with- 
held, the  almost  inevitable  termination  of  the  affection  is  in  death 
from  pysemia,  metastatic  abscess  formation,  brain  abscess,  or 
purulent  meningitis. 

Ssrmptoms.  In  addition  to  those  of  the  accompanying  and 
causative  mastoiditis,  there  is  a  long  list  of  symptoms  attributable 
to  the  diseased  sinus  itself.  Certain  of  these  are  objective,  such 
as  oedema,  more  or  less  painful,  about  the  posterior  border  of  the 
mastoid,  including  the  point  of  exit  of  the  mastoid  vein  and  the 
upper  portion  of  the  posterior  cervical  triangle.  As  a  result  of 
extension  of  the  thrombus  to  the  cavernous  sinus  and  of  conse- 
quent engorgement  of  the  ophthalmic  vein,  there  may  be  consider- 
able oedema  of  the  eyelids  of  the  affected  side.  Enlargement  of 
the  superficial  and  deep  cervical  lymphatics  is  so  inconstant  as  to 
be  of  little  diagnostic  value.  Rather  exceptionally,  there  can  be 
distinguished  a  greater  fulness  of  the  external  jugular  of  the 
sound  than  of  that  of  the  affected  side,  but  it  usually  requires  a 
keen  eye  and  touch  to  discov^er  it.  Neuroretinitis,  if  occurring 
at  all,  is  generally  limited  to  the  later  stages. 

The  more  frequent  general  symptoms  that  characterize  the 
disease  are  intense  headache,  irregular  fluctuations  of  temperature 
— their  extent  depending  upon  the  degree  of  systemic  sepsis — 
nausea,  vomiting,  vertigo,  and  constipation.  The  last-mentioned 
symptom  is  apt  to  be  succeeded  in  the  later  stages  by  a  septic 
diarrhoea. 

Regarding  the  course  of  the  disease,  Whiting  says  :  "  The 
course  of  sigmoid  sinus  thrombosis  may  be  conveniently  desig- 
nated, for  purposes  of  clinical  classification,  as  comprising  three 
stages,  characterized  by  local  and  systemic  manifestations ;  the 
atuifa  *  '%e  sinus  wall,  the  pathological  changes 
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in  the  clot,  and  the  signs  of  circulatory  obstruction  may  be  denom- 
inated as  local  fdctora  ;  while  rapid  and  excessive  fluctuations  of 
temperature,  frequently  repeated  rigors,  peripheral  or  central 
metastases,  etc3.,  embrace  the  essential  sysiemie  symptoms. 

^' First  Stage.  Characterized  by  the  presence  of  a  thrombus, 
parietal  or  complete  (chiefly  composed  of  fibrin,  red  blood  cells, 
exfoliated  endothelium,  leucocytes,  and  homogeneous  proto- 
plasmic cells),  not  having  undergone  disintegration,  and  accom- 
panied by  slight  or  moderate  pyrexia,  rigors  being  usually 
insignificant  or  absent. 

"  Second  Stooge.  Characterized  by  the  presence  of  a  thrombus, 
parietal  or  complete,  which  has  undergone  disintegration,  with 
resulting  systemic  absorption,  with  frequent  rigors  and  pro- 
nounced septicopysemic  fluctuations  of  temperature. 

"  Third  Stage.  Characterized  by  the  presence  of  a  thrombus, 
parietal  or  complete,  which  has  undergone  disintegration,  with 
systemic  absorption,  accompanied  by  rigors,  rapid  and  great 
fluctuations  of  temperature,  and  central  or  peripheral  embolic 
metastases,  terminating  usually  in  septic  pneumonia,  enteritis,  or 
meningitis.'' 

Treatment.  Whatever  variations  of  detail  may  be  necessitated 
by  the  peculiar  anatomical  and  pathological  features  of  each  case, 
the  general  plan  of  operation  in  all  cases  of  sinus  thrombosis  is 
practically  the  same.  The  only  material  point  concerning  which 
there  is  any  serious  diflference  of  opinion  is  as  to  whether  or  not 
the  exposure  and  exploration  of  the  sinus  is  to  be  preceded  by 
the  ligation  of  the  internal  jugular  vein.  From  several  points  of 
view  this  seems  an  eminently  judicious  procedure,  and  if  its 
opponents  can  offer  no  weightier  objections  to  it  than  that  a 
number  of  cases  have  recovered  without  it,  that  infarcts  may  be 
carried  to  the  lungs  by  the  other  jugular,  and  that  it  prolongs 
and  renders  somewhat  more  difficult  the  operation  as  a  whole, 
their  argument  is,  to  say  the  least,  not  a  strong  one.  If,  how- 
-ever,  there  is  one  rule  relating  to  the  open  may  be  made 
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invariable,  it  is  that  the  opening  in  the  bone  shall  be  of  sufficient 
extent  to  expose,  if  possible,  the  whole  of  the  olot  containing 
portion  of  the  sinus.  If  this  rule  be  observed,  the  subsequent 
steps  of  the  operation  will  be  greatly  &cilitated.  To  again  quote 
Whiting  :  "  By  so  much  as  the  sinus  b  exposed  less  than  two 
inches,  by  so  much  are  the  mechanical  difficulties  of  the  opera- 
tion multiplied."  One  other  point  that  may  be  referred  to  before 
briefly  describing  the  operation  itself  is  that  which  concerns  the 
proper  time  to  operate.  If,  a  positive  diagnosis  once  made,  we 
realize  that  every  moment  of  delay  but  adds  to  the  chances  of 
general  systemic  infection,  we  will  scarcely  need  any  further  or 
better  reason  for  operating  at  the  earliest  possible  moment. 

Method  of  Operation.  The  usual  incision  for  the  mastoid 
operation  having  first  been  made,  a  second  one  leaving  it  at  a 
right  angle  is  carried  backward  toward  the  occipital  protuber- 
ance. Hemorrhage  being  checked  and  the  flaps  retracted,  the 
mastoid  is  first  opened  and  examined,  and  then  that  portion  of 
the  bone  removed  which  conceals  the  sigmoid  sinus.  When  this 
is  exposed  and  the  field  of  operation  has  been  irrigated  with  an 
antiseptic  solution,  palpation  should  be  the  first  method  by  which 
an  attempt  is  made  to  determine  the  location  and  consistence  of 
the  clot.  If  the  results  it  gives  are  uncertain,  an  aspirating- 
needle  is  passed  through  the  wall  of  the  sinus  and  carried  first 
upward  in  the  lumen  of  the  sinus  and  then  downward  toward  the 
bulb.  If  its  use  reveals  the  presence  of  pus  or  permits  the  escape 
of  minute  particles  of  a  disintegrating  clot,  there  should  be  no 
hesitation  in  exposing  and  ligaturing  the  corresponding  internal 
jugular  at  the  level  of  the  clavicle  and  also  well  up  toward  the 
bulb,  and  then  resecting  and  removing  the  intervening  portion. 
If  the  exploring-needle  fails  to  determine  the  thrombus,  an 
incision  in  the  wall  of  the  sinus  will  remove  any  lingering 
uncertainty. 

Upon  the  discovery  of  a  clot,  the  incision  in  the  dura  is 
lengthened    and  the    obstructing  mass    thoroughly  removed  by 
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means  of  curettes.  That  portion  extending  upward  and  pos- 
teriorly is  to  be  first  dislodged  and  the  flow  of  blood  restored, 
and,  this  being  accomplished,  the  lower  section  of  the  thrombus 
is  to  be  similarly  dealt  with.  Hemorrhage  is  to  be  arrested,  not 
by  introducing  tampons  within  the  lumen  of  the  sinus,  but  by  the 
pressure  of  gauze  pads  applied  to  its  replaced  wall.  The  super- 
ficial wound  is  then  partially  closed  by  sutures  and  antiseptically 
dressed. 


CHAPTER    XXII. 

DISEASES  OF  THE  LABYRINTH  OR  INTERNAL  EAR. 

The  affections  of  the  internal  or  perceptive  portion  of  the 
auditory  apparatus  are  usually  of  greater  diagnostic  than  thera- 
peutic interest,  the  inaccessibility  of  this  region  rendering  the 
treatment  of  its  diseases  extremely  difficult  and  unsatisfactory. 
It  will  probably  be  surmised  that  any  serious  disturbance  of  this 
deep-seated  part  of  the  ear  is  relatively  very  rare,  and  also, 
perhaps,  that  it  is  almost  invariably  secondary  rather  than 
primary.  As  regards  this  latter  point,  one  authoritative  estimate 
figures  that  of  a  thousand  cases  of  aural  affections  only  four  will 
represent  primary  disease  of  the  labyrinth.  Its  secondary  in- 
volvement is  most  often  consecutive  to  chronic  simple  or  sup- 
purative inflammation  of  the  middle  ear.  In  the  one  case  the 
frequent  depression  and  fixation  of  the  stapes  leads  to  a  serious 
increase  of  the  intralabyrinthine  pressure,  and  in  the  other  the 
occasional  destruction  of  the  stapes  permits  of  direct  purulent 
invasion  of  the  labyrinth.  The  centre,  the  trunk,  or  the  periph- 
eral termination  of  the  auditory  nerve  are  at  times  affected  by 
traumatism.  Certain  diseases  of  the  central  nervous  system 
occasionally  include  this  nerve,  and  it  is  also  not  infrequently 
attacked  during  the  course  of  the  constitutional  or  infectious 
diseases. 

Although  in  the  majority  of  instances  it  is  beyond  our  power 
to  accurately  locate  the  nerve  lesion — whether  it  be  central,  in 
the  course  of  the  nerve,  or  at  its  termination — yet  the  following 
points  are  of  sufficient  diagnostic  value  to  enable  us  to  assure  our- 
selves that  it  is  in  one  or  the  other  of  these  portions  of  the  per- 
ceptive apparatus  that  the  disease  exists  : 


616  DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR. 

1.  More  or  less  pronounced  failure  of  the  sound  transmitting 
power  of  the  bone. 

2.  Keduction  of  the  upper  tone  limit^  the  low  pitched  voice^ 
for  instance^  being  better  heard  than  the  tick  of  the  watch. 

3.  The  impairment  of  hearing  will  be  emphasized  in  the  midst 
of  a  noise,  this  being  usually  sufficient  to  differentiate  it  from 
middle-ear  deafness  which,  it  will  be  remembered,  often  becomes 
much  less  noticeable  when  the  patient  is  exposed  to  noise. 

4.  Misapprehension  of  pitch  is  an  occasional  accompaniment  of 
nerve  implication,  and  at  times  the  variation  is  so  great  that 
music  may  become  disagreeable. 

5.  Patients  suffering  from  disease  of  the  percipient  apparatus 
complain  now  and  then  that  certain  qualities  of  sound  are  actually 
painful.  Those  of  an  abrupt  or  jarring  nature  are  most  apt  to 
offend  in  this  way. 

While  these  several  symptoms  will  of  themselves  be  usually 
sufficient  to  justify  the  diagnosis  of  "  nerve  deafness,"  yet  when 
tympanic  disease  is  also  present,  as,  indeed,  it  almost  always  is, 
we  are  seldom  able  to  estimate  with  any  precision  the  relative 
amount  of  deafness  due  to  each.  Accuracy  of  localization  will 
be  somewhat  furthered  by  the  coexistence  of  symptoms  that  indi- 
cate disease  of  contiguous  nerve  centres — ^those,  for  instance,  of 
sight  and  smell. 

While  disease  of  the  internal  ear  may  at  times  be  of  idiopathic 
origin,  yet  it  is  most  often  the  result  of  traumatism,  due  to  blows 
or  falls,  or  is  a  complicating  feature  of  one  of  a  long  list  of  sys- 
temic diseases.  Those  in  connection  with  which  it  is  most  apt  to 
occur  are  malarial  poisoning,  influenza,  scarlatina,  measles,  paro- 
titis, diphtheria,  typhoid  fever,  leucocythsemia,  chronic  nephritis, 
diabetes,  locomotor  ataxia,  and  syphilis.  In  children,  particu- 
larly, the  freedom  of  communication  between  the  vessels  of  the 
middle  and  those  of  the  internal  ear  predisposes  the  inner  por- 
tion of  the  ear  to  involvement  when  the  tympanum  is  the  seat 
of  acute  inflammation.     When  this  occurs  the  intralabyrinthine 
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pressure  is  liable  to  be  increased  uot  only  through  vascular  dis- 
tention, but  as  the  result  at  times  of  more  or  less  extensive 
hemorrhage  into  or  infiltration  of  the  membranous  labyrinth.  In 
addition  to  the  marked  deafness  that  invariably  accompanies  such 
disturbance,  the  patient  will  experience  varying  degrees  of  tin- 
nitus, vertigo,  nausea,  and  vomiting.  It  is  not  to  be  forgotten, 
however,  that  subjective  noises  and  deafness  may  likewise  follow 
the  unguarded  use  of  salicylic  acid  and  quinine,  and  that  they 
may  also  appear  as  symptoms  of  nicotinism. 

Finally,  we  are  to  take  cognizance  of  the  fact  that  the  auditory 
nerve  and  the  labyrinth  itself  may  become  involved  in  certain 
diseases  of  the  brain  and  spinal  cord.  They  may  either  directly 
participate  in  any  inflammatory  process,  or  the  function  of  the 
nerve  may  1:^  suspended  through  pressure  exerted  upon  it  by  an 
inflammatory  exudate  or  some  variety  of  new-growth.  It  is 
scarcely  necessary  to  recall  the  frequency  with  which  the  internal 
ear  is  implicated  in  cases  of  fracture  of  the  base  of  the  skull,  nor 
the  commonness  of  nerve  deafness  among  those  whose  occupation 
constantly  exposes  them  to  loud  noises.  Boilermakers  and 
gunners  in  the  army  or  navy  are  examples  of  this  latter  class  of 
patients.  Although  in  certain  cases  of  labyrinthine  disease  the 
inevitable  deafness  may  be  gradual  in  its  onset,  yet  there  are 
others  in  which  the  symptom  appears  with  extreme  abruptness. 
In  traumatism,  of  course,  this  is  the  rule,  and  it  is  also  of  very 
common  occurrence  in  M^ni^re's  disease,  syphilis,  and  epidemic 
cerebro-spinal  meningitis. 

Certain  of  the  features  that  serve  to  diflFerentiate  disease  of  the 
internal  from  that  of  the  middle-ear  have  already  been  touched 
upon,  but  attention  may  be  calJed  to  one  other  fact,  namely,  that 
the  deafness  due  to  labyrinthine  disease  is  much  less  liable  to 
striking  variations  of  its  intensity  than  is  that  which  is  dependent 
upon  affections  of  the  tympanum. 

The  symptoms  that  attend  disease  of  the  auditory  centre  or  of 
the  trunk  of  the  auditory  nerve  are,  to  a  certain  extent,  identical 
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with  those  that  accompany  peripheral  or  labyrinthine  disease. 
Headache,  tinnitus,  and  vertigo  are  common  to  both,  and  in  each 
of  them  deafness  may  be  partial  or  complete.  In  the  diagnosis 
of  central  disease  much  assistance  will  often  be  afforded  by  the 
functional  disturbances  that  proceed  from  irritation  of  the  con- 
tiguous nervous  tissue.  Choked  disk  is  an  associated  symptom  of 
common  occurrence  and,  in  addition,  we  will  be  apt  to  discover 
more  or  less  alteration  of  the  normal  tendon  reflexes  as  well  as 
paralyses  or  anaesthesias  of  one  or  both  sides. 

VASOULAB   DISTURBANCE   OF   THE   LABYRINTH. 

Hsrpersemia. 

Varying  degrees  of  labyrinthine  hypersemia  are  liable  to  occur 
in  association  with  acute  or  chronic  otitis  media — particularly  in 
the  latter  if  it  be  purulent,  and  also  in  the  acute  form  when  it 
complicates  one  of  the  exanthematous  fevers.  Any  obstructive 
disease  of  the  heart  or  lungs  that  leads  to  cerebral  congestion  will 
likewise  favor  the  occurrence  of  hypersemia  of  the  internal  ear. 
The  inhalation  of  nitrite  of  amyl  or  the  administration  of  full 
doses  of  quinine  or  the  salicylates  will  produce  the  same  result 
When  the  vascular  distention  is  of  high  degree  it  is  not  unusual 
for  slight  hemorrhages  to  occur,  and  there  may  be  also  some 
infiltration  and  thickening  of  the  intralabyrin thine  structures. 
The  symptoms  denotive  of  this  circulatory  disorder  are  tinnitus 
and  transient  deafness,  vertigo,  nausea,  vomiting,  and  unsteadiness 
of  gait.  There  may  be  noticeable  flushing  of  the  face  and  of  the 
auditory  meatus,  and  injection  of  the  vessels  about  the  handle  of 
the  malleus. 

The  treatment  may  be  influenced  very  greatly  by  the  cause  of 
the  disturbance,  but  the  measures  of  general  utility  are  free 
catharsis,  rest,  and  restriction  of  the  diet.  Besides  these,  we  may 
resort  to  local  blood-letting,  the  application  of  cold  by  the  Leiter 
coil,  hot  foot-baths,  and  mustard  poultices  to  the  back  of  the 
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neck.  The  internal  use  of  potassium  bromide  is  of  occasional 
value,  and,  of  course,  alcohol,  tobacco,  and  stimulating  beverages 
should  be  prohibited. 

Ansemia. 

The  blood-supply  of  the  labyrinth  may  be  greatly  reduced  in 
conditions  of  general  anaemia  or  after  any  serious  hemorrhage. 
Its  vessels  may  also  be  occluded  by  emboli  or  they  may  undergo 
atheromatous  change  or  be  mechanically  compressed  by  tumors 
at  the  base  of  the  brain.  The  subjective  symptoms  resemble  very 
closely  those  that  accompany  hypercemia,  but  the  face  is  apt  to  be 
pallid  instead  of  red.  The  treatment  will  be  governed  by  the 
cause.  Remedies  of  frequent  service  are  alcohol  and  nitro- 
glycerin, inhalations  of  nitrite  of  amyl,  and  the  adoption  of  the 
recumbent  position.  In  diseases  of  a  chronic  nature,  tonics  and 
some  favorable  climatic  change  may  prove  of  value. 

Hemorrhage. 

The  more  severe  degrees  of  hyperaemia  involving  the  labyrinth 
may  be  accompanied  by  extravasations  of  blood.  These  are  usually 
slight  in  amount  and  are  apt  to  occur  in  association  with  the  acute 
otitis  media  that  so  often  complicates  attacks  of  scarlet  fever  or 
diphtheria.  The  intense  vascular  distention  that  attends  the 
paroxysms  of  coughing  in  pertussis  may  also  be  responsible  for 
this  accident,  and  it  may  likewise  proceed  from  the  weakening  of 
the  vessel  walls  that  occurs  in  pernicious  or  the  profound  simple 
anaemias.  Traumatism  from  explosions  or  direct  violence  is 
another  not  infrequent  cause. 

The  most  significant  symptom  is  the  suddenly  developed  deaf- 
ness. This  may  be  partial  or  complete,  and  is  usually  accom- 
panied by  varying  degrees  of  tinnitus,  vertigo,  and  nausea. 

The  treatment  will  aim  first  to  remove  the  congestion  or 
vascular  weakness  that  may  have  been  at  fault,  and  then  to 
promote  the  absorption  of  the  effused  blood.  Depending  upon 
the  cause,  complete  rest,  ferruginous  tonics,  the  Leiter  cold  coil,  or 
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venesection  will  be  appropriate  at  different  times  to  prevent 
further  leakage^  and  the  absorption  of  recently  escaped  blood  may 
often  be  effected  by  the  internal  administration  of  potassium 
iodide  and  the  simultaneous  hypodermic  use  of  pilocarpine. 

Meniere's  Disease. 

The  abruptness  of  its  development  is  one  of  the  most  striking 
features  of  this  disease.  It  has  no  well-recognized  predisposing 
causes,  although  deficient  ventilation  may  now  and  then  be  found 
to  have  preceded  it.  It  is  probably  most  often  attributed  to  pro- 
longed exposure  to  the  summer  sun  or  to  over-exertion  during 
intensely  hot  weather.  It  may  attack  the  healthy  as  well  as 
those  who  are  in  poor  condition.  Pathologically,  the  disease 
consists  of  a  sudden  extravasation  of  blood,  or  perhaps  an  acute 
exudation  into  the  semicircular  canals. 

In  the  majority  of  cases  the  patient,  without  any  premonitory 
symptoms,  is  suddenly  attacked  with  vertigo  and  vomiting, 
quickly  becomes  unconscious,  and  falls,  as  a  rule,  toward  the 
affected  side.  The  face  becomes  pallid  and  in  a  few  moments  is 
covered  with  a  profuse  perspiration.  Upon  regaining  conscious- 
ness, and  this  is  seldom  long  delayed,  profound  deafness — usually 
bilateral,  is  found  to  have  occurred,  and  with  it  is  associated  loud 
tinnitus,  nausea,  and  loss  of  equilibrium.  The  duration  of  the 
attacks  varies  in  different  cases,  covering  at  times  not  more  than 
a  few  minutes,  while  at  others  it  may  be  prolonged  for  several 
hours.  Their  frequency  of  repetition  is  also  capable  of  consider- 
able variation,  in  certain  individuals  but  one  attack  being  observed, 
while  in  others  they  may  recur  at  intervals  of  a  few  days  or 
weeks.  It  is  but  seldom  that  there  is  any  noticeable  alteration  in 
the  condition  or  appearance  of  the  tympanum,  and  there  is  also 
an  entire  absence  of  any  paralysis  of  the  other  cranial  or  spinal 
nerves.  Bone  conduction  is  usually  completely  abolished,  and 
air  conduction,  except  to  very  loud  sounds,  is  also  apt  to  be 
suspended.     Upon  the  conclusion  of  each  attack  the  nausea  and 
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vertigo  gradually  diminish,  and  perhaps  disappear,  bat  the  tinnitus 
and  deafness  persist. 

The  treatment  of  the  attack  itself  will  comprise  absolute  rest  in 
bed  with  the  head  slightly  elevated,  the  administration  of  frac- 
tional doses  of  calomel  followed  by  a  saline,  and  the  application 
of  cold  about  the  ear  and  of  sinapisms  to  the  back  of  the  neck 
and  the  extremities.  Upon  the  subsidence  of  the  acute  symp- 
toms, protracted  general  as  well  as  local  treatment  will  still  be 
necessary  to  relieve  the  vertigo,  tinnitus,  and  deafness.  The 
remedies  that  have  proved  most  successful  in  doing  this  are 
quinine,  potassium  iodide,  the  bromides,  and  pilocarpine.  A 
method  of  using  them  that  has  met  with  general  approval  and  has 
often  afforded  gratifying  results,  is  to  give  during  the  first  week 
following  the  attack  from  10  to  12  grains  of  quinine  each  day  in 
three  doses.  The  iodide  of  potash  is  then  substituted  for  the 
quinine,  and  5  grains  of  it  three  times  a  day  are  given  during  the 
second  week. 

At  the  end  of  this  time  the  hypodermic  use  of  pilocarpine 
is  begun,  provided  always  that  the  patient  is  not  suffering 
from  any  cardiac  or  pulmonary  disease.  He  is  put  to  bed  and 
an  eighth  to  a  sixth  of  a  grain  of  the  drug  injected  either  each 
day  or  every  second  day.  The  stomach  should  be  empty  at 
the  time  the  hypodermic  is  given,  and  it  may  be  repeated  if 
necessary  some  ten  or  twelve  times.  The  sweating  and  salivation 
usually  continue  for  two  hours  or  more,  and  until  they  have  ceased 
the  patient  should  remain  in  bed.  If^  on  account  of  existing 
heart  or  pulmonary  disease,  pilocarpine  cannot  safely  be  resorted 
to,  the  free  sweating  may  be  secured  by  Turkish  baths  or  by 
employing  the  cabinet  vapor  baths  of  recent  introduction  for 
home  use. 

Another  method  by  which  pilocarpine  may  be  used  is  its  injec- 
tion through  the  Eustachian  catheter  into  the  middle  ear.  Five 
or  six  drops  of  a  2  per  cent,  solution  are  sufficient  for  this 
purpose. 
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Otitis  Interna. 

Primary  inflammation  of  the  membranous  or  acute  endostitis 
of  the  bony  labyrinth,  although  of  extreme  rarity,  have  been 
known  to  occur.  Inflammation  of  this  portion  of  the  ear  is 
almost  invariably  secondary,  and  ordinarily  occurs  as  a  complica- 
tion of  scarlet  fever,  diphtheria,  or  tubercular  caries  or  necrosis 
of  the  temporal  bone.  The  suppurative  process  is  accompanied 
by  new  formation  of  connective  and  bony  tissue,  by  thickening  of 
the  walls  of  the  membranous  labyrinth  and  destruction  of  the 
organ  of  Corti  and  of  the  cochlear  nerve. 

Chronic  inflammation  of  the  labyrinth  may  ensue  upon  the 
purulent  otitis  media  of  the  infectious  fevers,  or  it  may  occur  in 
association  with  diseases  of  the  bram  or  its  membranes.  The 
same  proliferative  and  degenerative  alterations  occur  in  this  as  in 
the  acute  form  of  inflammation,  and  these  lead  to  atrophy  of  the 
membranous  labyrinth  and  ultimate  disappearance  of  Corti's  organ. 

The  diagnosis  of  acute  labyrinthine  inflammation  is  rendered 
difficult  by  the  resemblance  of  its  symptoms  to  those  of  menin- 
gitis. The  former,  however,  is  of  abrupt  rather  than  gradual 
development,  and  its  later  course  will  make  the  distinction 
between  the  two  a  matter  of  no  uncertainty.  The  symptoms  of 
the  labyrinthine  disturbance  are  most  pronounced  in  children,  and 
consist  of  fever,  vertigo,  vomiting,  delirium,  loss  of  consciousness, 
and  convulsions.  It  will  be  discovered  upon  the  return  of  con- 
sciousness that  the  child  is  completely  deaf. 

The  treatment  of  this  affection  will  comprise  the  local  abstrac- 
tion of  blood,  the  application  of  cold,  calomel  with  a  saline  fol- 
lowing it,  and  absolute  rest.  Counter-irritation  behind  the  ear  is 
of  value,  and  should  the  disease  be  the  outcome  of  a  purulent 
median  otitis,  this  latter  must  be  actively  treated.  In  the  event 
of  temporal  caries  or  necrosis  being  present,  an  operation  suffi- 
ciently extensive  to  expose  and  remove  the  diseased  tissue  must 
be  performed. 
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Ssrpliilis  of  the  Internal  Ear. 

Although  luetic  disease  of  the  labyrinth  is  not  of  common 
occurrence,  yet  in  cases  of  suddenly  developed  deafness,  particu- 
larly during  youth,  without  any  discoverable  disease  of  the  middle 
ear,  it  should  always  be  suspected.  It  is  usually  during  the 
tertiary  or  the  late  secondary  stage  of  syphilis  that  the  labyrinth 
is  attacked.  Specific  infiltration  of  its  tissues  accompanied,  per- 
haps, by  exudation  occurs,  and  there  is  a  slow  development  of 
new  connective  tissue  and  bone.  The  bloodvessels  become 
involved  in  the  disease,  the  vestibular  periosteum  undergoes  a 
noticeable  thickening  and  induces  a  coincident  fixation  of  the 
stapes  in  the  fenestra  ovalis.  In  time  the  nerve  terminals  in  the 
oochlea  atrophy,  and  later,  perhaps,  exhibit  degenerative  changes. 

The  principal  symptom  of  the  disease,  the  deafness,  although 
most  often  of  sudden  appearance,  may  in  rare  instances  develop 
gradually.  It  is,  as  a  rule,  bilateral,  and  is  usually  attended  by 
tinnitus  and  more  or  less  vertigo.  Tests  of  the  hearing  will  dis- 
close that  the  watch  and  acoumeter  are  almost,  if  not  quite, 
inaudible,  that  bone  conduction  is  very  much  diminished,  and 
that  the  upper  tone  limit  is  greatly  reduced.  In  cases  of  hered- 
itary syphilis  the  diagnosis  will  often  be  greatly  facilitated  by  the 
presence  of  corneal  opacities,  due  to  interstitial  keratitis,  and  also 
of  notched  incisors — the  "  pegged  teeth  "  of  Hutchinson. 

Mercury,  potassium  iodide,  and  pilocarpine  will  constitute  the 
treatment.  The  preferable  way  of  using  the  first  of  these 
remedies  will  probably  be  by  inunction  over  the  mastoid  process, 
while  the  pilocarpine  may  be  employed  either  hypodermically  or 
by  injection  into  the  tympanum  through  the  catheter  of  five  or 
six  drops  of  an  8  per  cent,  solution. 


CHAPTER   XXIII. 


MEDICAL  FORMULARY. 


AQUEOUS  CLEANSING  SOLUTIONS  FOB  USE  IN  THE  UPPER 

AIR  PASSAGES. 

The  features  that  should  be  possessed  by  any  solution  that  is 
intended  for  a  merely  cleansing  effect  upon  the  upper  air  tract 
are^  that  its  density  shall  be  closely  approximate  to  that  of  the 
blood-serum^  and  that  its  ingredients  shall  be  capable  of  exerting 
a  solvent  action  upon  any  retained  and  thickened  secretion. 
While  these  are  the  essentials  for  such  a  solution^  the  addition  of 
other  judiciously  selected  remedies  may  give  it  several  other 
desirable  properties.  For  instance,  it  may  be  made  antiseptic^ 
astringent;  stimulant,  or  deodorant. 

The  simplest  model  for  all  such  formulae  will  be  found  in  the 
widely  used  "  DobelPs  solution  :  " 

B . — Sodii  bicarb. , 

Sodii  biborat &&  3j. 

Acid,  carbolic,  (cryst. ) gr.  xv. 

Glycerini f^j. 

Aqae  .        .        .  .     q.  s.  ad.  ^iv. — M. 

Sig. — Add  to  a  quart  of  water,  and  use  in  atomizer. 

In  this  the  two  soda  salts  supply  the  solvent  action  upon  the 
mucous  secretion^  the  carbolic  acid  adds  a  mildly  antiseptic  and 
deodorant  power,  and  the  glycerin  brings  the  specific  gravity  up 
to  the  required  standard. 

As  substitutes  for  the  above  solution  a  very  large  number  of 
compressed  tablets  are  made  by  as  many  different  manufacturing 
chemists,  the  formula  of  each  containing  one  or  more  of  the 
alkaline  salts  in  combination  mth  various  aromatic  agents,  such 
as  thymol,  menthol,  eucalyptol,  etc.  One  of  these  tablets  dis* 
solvecl  in  two  ounces  of  water  is  designed  to  give  a  solution  whose 
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qualities  will  closely  resemble  those  of  the  original  Dobell  pre- 
scription. 

They  are,  no  doubt^  easier  and  safer  of  transportation  than  a 
liquid  preparation^  and  possibly,  also,  they  may  possess  the  addi- 
tional advantage  of  economy. 

Eesorcin  and  creolin  are  available  as  antiseptics  for  use  in  the 
nasal  wash,  the  former  in  the  strength  of  5  to  20  grains  to  the 
ounce,  the  latter  1  to  6  minims.  We  have  a  wide  choice  of  astrin- 
gents that  are  suitable  for  this  purpose,  and  if  the  one  that  we 
first  select  should  prove  unsatisfactory  it  should  be  exchanged 
for  another.  The  following  are  those  most  commonly  used,  the 
quantity  of  each  to  the  ounce  being  indicated.  It  is  well  to 
remember,  however,  that  mineral  astringents  are  not  well  borne 
by  the  nasal  mucous  membrane,  and  that  although  all  these  men- 
tioned are  of  happy  effect  in  the  pharynx  and  larynx,  they  had 
better  be  cautiously  used  in  the  nasal  fossae.  Alum,  5  to  15 
grains ;  copper  sulphate,  5  to  10  grains ;  zinc  sulphate,  5  to  10 
grains ;  zinc  sulphocarbolate,  5  to  10  grains ;  ferric  chloride,  2  to 
5  grains ;  acid  tannic,  3  to  6  grains.  It  has  been  mentioned  that 
the  distilled  fluid  extract  of  hamamelis  is  a  very  agreeable  astrin- 
gent for  the  pituitary  membrane,  it  being  diluted  one  part  to  three 
or  four  of  water.  The  fluid  extract  of  hydrastis  is  also  an  excel- 
lent astringent. 

Stimulants. 

Menthol  is  probably  the  pleasantest  of  the  several  agents  that 
are  used  for  their  stimulating  effect  upon  the  vascular  supply  of 
the  respiratory  mucous  membranes.  A  very  common  mistake  is 
to  employ  it  in  too  great  strength.  Five  grains  to  the  ounce  is 
amply  strong  for  its  initial  use,  and,  although  it  may  be  subse- 
quently increased  to  twenty  or  more  grains  to  the  ounce,  it  is 
seldom  necessary  to  exceed  ten  or  fifteen. 

Iodine  is  the  most  generally  useful  of  the  glandular  and 
vascular  stimulants  and  alteratives.     It  may  be  employed  either 
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in  spray  or  pigment,  and  for  the  atomizer  the  "  Boulton  solution  '* 
is  an  excellent  one : 

B. — Acid,  carbolic  (cryst.) gr.  xviij. 

Tr.  iodin.  oomp •        •        •     f^j* 

Glycerini fS**. 

Aq.  dest ^Su* — ^* 

Place  in  a  water-bath  of  100°  in  a  tightly-corked  bottle  until  the  solation 
becomes  colorless ;  then  filter. 

Another  formula  intended  for  use  in  the  atomizer,  and  that  is 
of  particular  value  in  atrophic  rhinitis,  is  : 

B. — Iodin gr.  viij. 

Potass,  iodid gr.  xvj. 

Zinc  sulphocarbolat ^ss. 

Creolin TTlxlv. 

Aquffi q.  s.  ad  fjvj. — M. 

It  will  be  seen  that  the  ingredients  of  this  formula  combine  to 
make  it  at  once  a  stimulant,  antiseptic,  and  deodorant. 

It  is  as  a  pigment  that  iodine  is  probably  most  widely  used  in 
the  nose  and  throat,  and  the  three  following  formulae  contain  it  in 
different  strengths  : 


I. 

II. 

III. 

B. — Iodin. 

.     gr.  viij. 

gr.  xij. 

gr.  xvj. 

Potass,  iodid.   . 

.     gr.  XXIV. 

gr.  XXX vj. 

gr.  xlviij. 

Glycerini 

.      38S. 

588. 

3  88. 

In  oi*der  to  mask  the  unpleasant  metallic  taste  of  the  iodine^ 
4  or  5  minims  of  the  oils  of  gaultheria  or  menth.  pip.  may  be 
added  to  the  solution. 

Formalin  is  another  remedy  of  very  extensive  utility  in  the 
various  affections  of  the  nose,  throat,  and  ear.  Depending  upon 
the  nature  of  the  disease  and  the  sensibility  of  the  r^ion  attacked^ 
formalin  may  be  used  in  strengths  varying  from  1  to  4000  to  1 
to  500.  It  is  a  vigorous  antiseptic  and  is  also  a  powerful  deodo- 
rant, which  latter  characteristic  makes  it  of  much  service  in 
atrophic  and  syphilitic  rhinitis. 

IcfUhyol  is  frequently  used  in  nose  and  throat  work  because 
of  its  antiphlogistic,  antiseptic,  and  alterative  qualities.     It  is  a 
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thick,  brown  liquid,  of  a  bituminous  odor,  and  is  soluble  in  water 
and  miscible  with  glycerin,  oils,  and  fats.  It  is  usually  employed 
in  5  to  50  per  cent,  ointments  and  lotions.  It  is  strongly  recom- 
mended for  atrophic  rhinitis,  a  20  per  cent,  watery  solution  of  it 
being  first  rubbed  with  considerable  vigor  into  the  dry  and 
anaemic  mucous  membrane,  and  then  a  tampon  well  moistened 
with  a  10  per  cent,  glycerite  is  introduced  within  the  lower 
meatus  and  allowed  to  remain  for  some  hours. 

The  deodorizing  power  of  permanganate  of  potash  is  so  well 
known  that  there  is  little  need  to  suggest  the  propriety  of  its  use 
in  those  diseases  with  which  fetor  is  associated  ;  such,  for  instance, 
as  atrophic  and  tertiary  syphilitic  rhinitis  or  empyema  of  the 
accessory  sinuses. 

Oils. 

In  addition  to  the  use  of  water  as  a  solvent,  we  may  employ 
for  a  certain  number  of  our  remedies  the  highly  refined  petroleum 
oils  as  vehicles.  The  oil  itself  has  probably  nothing  more  than 
a  brief  protective  effect  upon  the  mucous  membrane,  and  it  is  a 
great  mistake  to  regard  it,  as  some  seem  to  do,  as  a  powerful 
cleansing  agent.  Under  this  misapprehension  of  its  action,  many 
practitioners  commit  the  blunder  of  giving  to  their  catarrhal 
patients  for  home  use,  not  the  Dobell  solution  or  one  of  its  modi- 
fications, but  an  oily  solution  of  camphor  or  menthol  or  both. 
This  may  be  soothing  and  rather  agreeable,  but  for  cleansing 
purposes  it  is  utterly  worthless.  It  has  no  solvent  action  upon 
the  scales  and  crusts  that  so  often  obstruct  the  nose,  nor  will  it 
liquefy  the  thick,  tenacious  mucus  that  is  found  in  the  catarrhal 
nasopharynx. 

Albolene,  benzoinol,  and  several  other  similar  preparations 
make  excellent  vehicles,  however,  for  a  number  of  medicaments 
that  we  may  wish  to  apply  to  the  mucous  membranes  as  soon  as 
they  have  been  properly  cleansed.  Camphor,  menthol,  thymol, 
and  eacalyptol   are  the  remedies  most  frequently   used   in  oily 
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solution,  but  to  these  may  be  added  numerous  others,  such  as 
creosote,  guaiacol,  terpinol,  ol.  cubeb,  etc. 

A  very  satisfactory  combination  for  use  in  acute  inflammatory 
disturbance  of  the  nasal  and  nasopharyngeal  mucous  membrane, 
is  : 

R. — Camphor, 

Menthol ft&    gr.  z. 

Benzoinol ^j. — M. 

As  the  inflanmiation  subsides  and  becomes  subacute  the  pro- 
portion of  the  menthol  and  camphor  may  be  increased  to  15  or  20 
grains  to  the  ounce. 

In  the  chronic  catarrhal  conditions  of  the  upper  cavities  a  very 
excellent  formula  that  may  be  used  to  conclude  the  local  treat- 
ment is  that  of  Douglas  : 


H.- 


Thymol  . 
Menthol  . 
Eacalyptol 
01.  cabebee 
Benzoinol 


gr.  X. 
gr.  XX. 

gtt  XX. 

gtt  xl. 


This  makes  a  rather  pleasant  and  refresliing  spray  as  it  is,  but 
it  may  be  rendered  even  more  so  by  the  addition  of  eight  or  ten 
•drops  of  oil  of  rose. 

B. — Guaiacol V(Itt. 

Menthol gr.  xx. 

01.  olivse fSJ.— M. 

A  very  efficient  combination  for  intratracheal  injection  in  cases 
of  tuberculous  laryngitis. 

Pigments. 

These  are  solutions  in  water,  glycerin,  or  oils  that  are  in- 
tended to  be  applied  by  means  of  the  camePs-hair  brush  or  the 
ordinary  cotton-carrier.  The  nitrate  of  silver  is  used  most  often 
by  this  method,  and  the  specialist  should  have  upon  his  table  a 
number  of  silver  solutions  of  different  strengths,  from  5  grains  up 
to  2  drachms  to  the  ounce. 
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Chloride  of  zinc  is  a  remedy  of  much  value  for  use  in  pigment 
form  in  the  more  chronic  conditions  of  the  faucial  region,  the 
pharynx,  and  the  larynx.  It  may  be  employed  in  watery  solution 
in  from  2  to  10  per  cent,  strength. 

The  glycerite  of  tannic  acid  is  an  excellent  stimulating  astrin- 
gent, and  is  of  much  service  in  relaxed  conditions  of  the  mucous 
membranes  with  sluggish  glandular  action. 

The  tincture  of  the  chloride  of  iron  combined  with  an  equal 
quantity  of  glycerin  is  another  astringent  that  has  a  usually 
favorable  effect  upon  the  lacunar  inflammations  of  the  tonsil — 
acute  or  chronic. 

Lactic  acid  is  an  exceedingly  valuable  agent  in  lupoid  and 
tuberculous  ulceration.  Its  use  may  be  begun  with  a  10  or  20 
per  cent,  solution,  and  its  strength  gradually  increased  until,  with 
previous  cocainization,  the  pure  acid  may  be  employed. 

Inlialatioiis. 

Somewhat  recently  there  has  been  a  revival  of  interest  in  the 
application  of  remedies  by  those  methods  that  are  included  under 
the  term  pneumotherapy.  There  can  be  no  question  as  to  the 
usefulness  of  drugs  administered  in  this  manner.  Not  only  do 
we  obtain  their  local  effect  upon  the  mucous  lining  of  the  air 
passages,  but,  through  their  absorption  by  this  membrane,  we  are 
enabled  to  exert  also  their  constitutional  effect.  The  skepticism 
or,  at  least,  the  lack  of  favor  with  which  the  inhalation  of  drugs 
in  the  form  of  vapor  or  when  finely  nebulized  has  been  long 
regarded,  has  probably  been  due  to  the  difficulty  of  obtaining 
anything  but  crude  and  unsatisfactory  apparatus  for  carrying  out 
this  mode  of  treatment.  Within  the  past  several  years,  however, 
inventive  genius  has  been  attracted  to  this  field,  and  has  placed 
at  our  service  a  large  variety  of  inhalers,  vaporizers,  and  nebulizers 
that  are  not  only  thoroughly  efficient,  but  are  simple  and  inex- 
pensive as  well.     From  a  physiological  point  of  view,  this  method 

-of  treating  the  many  diseases  of  the  respiratory  tract  is  certainly  5^ 

34 


530  DISEASES  OF  THE  NOSE,  THROAT,  AND  EAR, 

to  be  cordially  approved.  While  sprays,  pigments,  and  powders 
are  effective  forms  in  which  to  apply  various  remedies  to  the  air 
passages,  yet  none  of  them  are  physiologically  in  harmony  with 
the  mucous  membrane  found  therein.  Drugs  administered  in 
these  forms  are  practically  foreign  bodies,  and  are,  therefore, 
unavoidably  more  or  less  irritating.  It  is  true  that  in  certain  of 
the  more  chronic  affections  this  irritation  may  emphasize  the 
intended  effect  of  the  drug,  and,  therefore,  be  desirable,  but  in 
acute  or  subacute  disturbances  it  cannot  but  be  objectionable  by 
neutralizing  to  a  certain  extent  the  action  of  the  sedatives  or 
astringents  employed  in  this  form.  Vapors  or  finely  nebulized 
medicaments,  however,  are  practically  held  in  solution  by  the 
inhaled  air  and  come  gently  in  contact  with  the  diseased  tissues 
without  producing  any  mechanical  disturbance  of  them.  -  Clinical 
observation  confirms  what  theory  suggests  concerning  the  value  of 
pneumotherapy,  and  now  that  the  apparatus  required  has  reached 
such  a  high  degree  of  perfection,  it  should  be  resorted  to  much 
more  frequently,  not  only  by  the  specialist,  but  the  general  prac- 
titioner as  well.  The  very  simplicity  of  its  application  makes  it 
a  method  for  home  as  well  as  office  use,  and,  with  a  few  instruc- 
tions, a  patient  of  average  intelligence  can  co-operate  with  his 
physician  and  materially  hasten  his  own  relief  and  cure.  The 
remedies  employed  in  this  manner  must  not  only  be  carefully 
selected  and  accurately  adapted  to  the  disease,  but  they  must  also 
be  of  absolute  purity.  And,  in  addition,  if  we  wish  to  obtain  the 
best  results  from  this  treatment,  some  pains  must  be  taken  to 
teach  the  patient  the  art  of  inhalation.  It  is  astonishing  how 
large  a  number  of  people  there  is  who  are  more  or  less  stupid 
about  the  proper  method  of  using  an  inhaler.  Men,  as  a  rule, 
acquire  the  knack  with  a  fair  amount  of  quickness,  but  the 
majority  of  our  women  patients  must  not  only  be  repeatedly  told 
but  shown  liow  to  employ  the  apparatus  correctly.  Many  of 
them  will  tvike  the  mouth-piece  between  the  lips  and  then  inhale 
the  air  through  the  nose.     In  such  people  it  may  be  necessary  to 
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close  the  nose  in  order  that  the  medicated  vapor  may  be  drawn 
through  the  mouth  into  the  chest.  Again,  the  inhalatory  effort 
of  many  of  our  patients  is  apt  to  be  too  shallow.  The  vapor 
reaches  the  pharynx,  or,  perhaps,  the  upper  larynx,  but  is  then 
expelled,  instead  of  being  drawn  through  the  trachea  and  larger 
bronchi  even  to  the  small  capillary  tubes.  The  desirable  depth 
of  the  inhalation  will,  of  course,  vary  according  to  the  portion 
of  the  air  tract  involved,  but  it  will  be  usually  time  well  spent 
for  the  physician  to  supervise  his  patient's  first  few  essays  in  the 
use  of  his  inhaler. 

The  simplest  wet  inhalation  is  that  of  steam  itself  for  its  moist- 
ening and  relaxing  effect  upon  an  inflamed  larynx  or  trachea.  The 
reader  has  already  been  cautioned  as  to  the  use  of  actually  boiling 
water  for  this  purpose.  The  therapeutic  activity  of  this  inhalation 
can  be  increased  by  the  addition  to  the  hot  water  of  certain 
remedies  that  will  impregnate  the  steam  arising  therefrom.  Those 
most  commonly  employed  are  the  tr.  benzoin,  co.,  chloroform, 
creosote,  terebene,  ol.  pini  sylvestris,  etc.  Very  elaborate  and 
expensive  steam  nebulizers  can  be  found  in  the  shops,  but  while 
meclianically  they  are  very  ingenious,  practically  they  arc  but 
little  better  than  a  pint  tin-cup  and  an  improvised  funnel. 

Most  of  the  so-called  dry  or  cold  inhalations  have  for  their 
basis  the  vapor  of  nascent  chloride  of  ammonium.  The  ordinary 
inhaler  is  provided  with  two  chambers,  the  upper  containing  pure 
hydrochloric  acid  and  the  lower  a  dilute  solution  of  aqua  am- 
monia. 

The  fumes  from  tlie  acid  being  drawn  through  the  ammonia 
solution,  the  ammonium  chloride  is  liberated  in  vapor,  and  this 
mav  be  medicated  bv  addine:  to  the  fluid  in  the  lower  chamber 
any  of  the  essential  oils  or  other  volatile  agents.  Such  inhala- 
tions are  often  verv  effective  in  relievinti:  the  drvness  of  the 
chronically  catarrhal  mucous  membrane.  Chronic  laryngitis  and 
nasopharyngitis  are  very  favorably  influenced,  as  a  rule,  by  this 
method  of  stimulation. 
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Through  the  medium  of  the  modem  nebulizer  we  are  enabled 
to  apply  to  the  air  passages  a  number  of  remedies  that  are  not 
soluble  in  water  or  the  lighter  oils,  and  are,  therefore,  not  adapted 
for  use  in  the  ordinary  atomizer.  These  nebulizers  are  suitable 
for  home  as  well  as  office  use,  and  in  the  hands  of  intelligent 
patients  often  prove  of  great  assistance  in  the  treatment  of  the 
catarrhal  affections  not  of  the  nose  and  throat  only,  but  of  the  ears 
as  well.  The  following  formulse  will  be  found  serviceable  in  the 
cases  for  which  they  are  advised  : 

B.— Eucalyptol 3j. 

01.  pini  sjlvestris, 

01.  cassiae u&  ^ss. 

Menthol gr.  xx. 

Tr.  benzoin q.  s.  ft.  f^iv. 

In  the  later  stages  of  acute  rhinitis  and  rhinopharyngitis  where 
the  secretion  is  not  only  thick  and  tenacious,  but  excessive  in 
quantity. 

H. — lodin gr.  xx. 

Acid,  carbolic. gr.  xxiv. 

Menthol, 

Camphor ^''*  3.i' 

Benzoinol q.  8.  ft.  fjiv. 

In  chronic  catarrhal  conditions ;  should  the  middle  ear  be 
affected,  it  may  be  inflated  with  this  nebula  with  much  benefit. 

H . — Eucalyptol, 
01.  cassia', 
Creosoti, 
01.  picis  liq.     ......      fta     3J. 

Albolene q.  s.  ft     f  J  iv. 

This  will  lessen  the  irritation  attending  tuberculous  invasion  of 
the  larynx. 

B. — lodin gr.  xx. 

Ol.  picis  liq 3J. 

Camphor, 

Menthol aft  5j. 

01.  gaultheriae 3j. 

Benzoinol q.  s.  ft.  f  Jj. 
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Alterative  and  antiseptic.  Of  value  in  chronic  catarrhs 
throughoat  the  upper  air  passages. 

Lozenges. 

The  several  advantages  possessed  by  lozenges  over  gargles  have 
already  been  mentioned^  and  the  following  examples  are  but  a  few 
of  a  very  large  number  that  may  be  employed  with  much  satis- 
faction.    Each  formula  represents  one  lozenge  : 

B. — Aromon.  chlorid RJ".  ij. 

Ammon.  iodid.  ......     gr.  j. 

Alterative  expectorant 

B. — Ammon.  chlorid., 

Ammon.  bromid aft    gr.  ij. 

Expectorant  and  sedative. 

B. — Ammon.  chlorid gf'  ij* 

Ammon.  iodid. gr*  j« 

Heroin gi**  i^* 

Expectorant,  alterative,  sedative. 

B. — Acid,  benzoic. gr*  i- 

Oleores.  cubeb. gr-  i> 

Potass,  chlorat gr*  U- 

Laryngeal  and  vocal  stimulant. 

B.— Tr.  ferrichlor. TTlij. 

Potass,  chlorat., 

Sodii  bromid., 

Ext.  glycyrrhizse ua    gr.  ijss. 

For  acute  lacunar  tonsillitis. 

B. — Ext  lactucarii gr.  jss. 

Codeine             .        .                 .                          .     gr.  J. 
Ext  hjoscyami gr.  i- 

Sedative  for  cough  due  to  dry,  irritable  throat. 

Powders  for  Insufflation. 

These  have  a  rather  limited  range  of  utility,  but  in  certain  cases 
may  be  used  with  much  benefit.  It  is  in  the  nose  and  larynx 
that  they  are  principally  of   value,  because   the  time  that  they 
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remain  in  the  fauces  or  pharynx  is  usually  too  brief  to  permit 
them  to  exert  any  material  effect.  The  powders  may  possess 
various  qualities^  being  either  antiseptic,  cicatrizant,  antesthetic, 
or  merely  protective.  As  a  dressing  for  operative  wounds,  or  for 
the  ulcerative  lesions  of  syphilis,  tuberculosis,  or  malignant  dis- 
ease, iodoform  or  one  of  its  several  substitutes  is  of  decided 
service.  Aristol,  nosophen,  europhen,  or  iodol  are  less  disagree- 
able than  iodoform,  and  in  our  more  sensitive  patients  may  be 
used  in  its  stead     A  formula  that  is  of  very  general  usefulness  is : 

H. — Iodoform, 

Acid,  tannic a&    gr.  xx. 

Bismuth,  subnitrat, 

Pulv.  acacise ^^     3ij> 

Morphinse  sulphat gr.  xx. — M. 

This  is  antiseptic,  cicatrizant,  and,  if  the  morphine  be  included 
in  it,  ansesthetic. 

A  very  agreeable  protective  powder  for  use  during  the  earlier 
stages  of  acute  rhinitis  or  in  hay  fever  is  the  compound  stearate 
of  zinc  combined  with  menthol  and  balsam  of  Peru. 

In  the  chronic  catarrhal  conditions  of  the  larynx,  with  more  or 
less  thickening  and  sluggish  congestion  of  the  cords,  a  stimulating 
astringent  such  as  sulphate  of  zinc  may  be  incorporated  with  an 
inactive  powder  like  amylum  or  sacch.  lactis,  and  insufflated  twice 
weekly  with  excellent  effect. 

For  the  extremely  painful  tuberculous  and  malignant  ulcera- 
tions of  the  larynx,  orthoform  has  proved  a  valuable  anaesthetic. 


INDEX. 


ABSCESS,  brain,    Ballanoe  operation 
for,  504 
cerebellar,  503 
cerebral,  502 
extradural,  501 
peritonsillar,  237 
retropharyngeal,  253 
septal,  181 
Accessory  sinuses  of  nose,  196 
Adenoid  growths,  211 

anesthesia  in  operation  for,  219 
differential  diagnosis  of,  215 
etiology  of,  21 1 
examination  of,  215 
by  finger,  216 
by  mirror,  215 
through  the  nose,  216 
hemorrhage  during  operation, 

220 
pathology  of,  215 
prognosis  of,  217 
recurrence  of,  218 
symptoms  of,  213 
spontaneous  atrophy  of,  212 
treatment  of,  218 
Adenoma  of  larynx,  288 
Alcohol  in  chronic  purulent  otitis,  431 
Alkaline  cleansing  solutions,  72 
Anemia  of  labmnth,  519 
Angioma,  aural,  439 

nasal,  178 
Anosmia,  161 
Anterior  rhinoscopy,  36 
Antitoxin  in  atrophic  rhinitis,  138 
Antral  drill.  201 

Antrum  of  Highmore,  acute  inflamma- 
tion of,  196 
etiology  of,  197 
symptoms  of,  196 
empyema  of,  197 
diagnosis  of,  198 
etiology  of,  197 
examination  of,  198 
tapping  of,  1 99 
transillumination  of,  199 
treatment  of,  199 
mastoid,  position  of,  472 
Aphonia,  functional,  297 
paralytic,  297 


:  Aprosexia,  214 
,  Arteries  of  nose,  57 
!  Arytenoid  cartilages,  260 
Asch  septal  operation,  192 
Aspergillus,  368 
i  Asthma,  nasal,  122,  123 
I  Atomizers,  68 

method  of  using,  ()9 
Atrophic  rhinitis,  1 20 

antitoxin  in,  138 
electricity  in,  138 
Macdonald  respirator  for,  137 
Attic,  purulent  inflammation  of,  42) 
Auditory  canal,  external,  furunculosis 
of,  364 
foreign  bodies  in,  369 
,  Aural  angioma,  439 
fibroma,  439 
mucous  polypi,  436 
speculum,  337 
,  Auricle,  305 

diseases  of,  358 
eczema  of,  358 


BALLANCE  operation  for  brain  ab- 
scess, 504 
'  Bath,  Turkish,  96 
j  Bernay  sponge,  168 
I  Bezold's  perforation,  482 
Blake's  aural  snare,  445 
middle-ear  syringe,  434 
polypus  snare,  445 
Boulton's  solution,  526 
Bowman,  glands  of,  57 
Brain   abscess,  Ballance  operation  for, 

504 
I  Brandegee's  adenoid  forceps,  221 
.  Bulla  ethmoidalis,  53 
Bursa  pharyngeal,  61 


CANAL,  external  auditory,  307 
Cancer  of  larynx,  291 
of  tonsils,  245 
Caries  of  ossicles.  447 

of  temporal  bone,  462 
Catheter,  Eustachian,  346 
Cauterization  of  turbinates,  117-120 
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Cerebellar  abscess,  503 
Cerebral  abscess,  502 
Cerumen,  310 

impacted,  370 
Chancre  of  nose,  141 
Cholesteatoma,  453 
Chromic  acid,  117 

in  hay  fever,  157 
Cleansing  of  nasopharynx,  209 

of  nose,  69 
Clergyman's  sore-throat,  243 
Cocaine,  78 
Cochlea,  327 
Coryza,  80 

tablets,  86 
Cough,  varieties  of,  65 
Cricoid  cartilage,  260 
Croupous  rhinitis,  89 
Curette,  adenoid,  222 
Cyst  of  middle  turbinate,  120 


DAKMACH  dressing  packer,  169 
Deformities  of  septum,  182 
Deglutition,  disorders  of,  66 
Deviation  of  septum,  182 
Diet,  general  consideration  of,  67 
Diphtheritic  otitis  externa,  362 

rhinitis,  89 
Dobell  solution,  72 
Douches,  nasal,  dangers  of,  133 
Douglas  perforator,  190 

septal  knife,  190 

solution,  528 
Drum  membrane,  artificial,  458 


EAR,  examination  of,  336 
external,  305 

internal.  325 

syphilis  of,  523 

middle,  312 

physiology  of,  333 
Ecchondrosis  of  septum,  184 
Ekizema  of  auricle,  358 
Electricity  in  atrophic  rhinitis,  138 
Electrolysis  in  Eustachian  obstruction, 

411 
Empyema  of  antrum  of  High  more,  197 

of  frontal  sinus,  203 
Epistaxis,  163 
Epithelioma  of  larynx,  291 
Ethmoiditis,  203 

diagnosis  of,  203 

symptoms  of,  203 

treatment  of,  204 
Etiology,  general,  63 
Eustachian  bougie,  411 

catheter,  346 

obstruction,  410 

electrolysis  in,  411 

tube,  315 


External  auditory  canal,  furuncu]osi» 

of,  364 
Extradural  abscess,  501 

diagnosis  of,  501 

prevention  of   recurrence    of, 
502 

site  of,  501 

symptoms  of,  501 

treatment  of,  501 
Extubation,  method  of,  304 


FACIAL  paralysis,  463 
treatment  of,  467 
Fenestra  ovalis,  326 
Fibrinous  rhinitis,  89 
Fibroma,  aural,  439 
laryngeal,  288 
Foreign  bodies  in  auditory  canal,  369 
in  larynx,  298 
in  nose,  170 
Fossa,  Rosen m  liner's,  67 
Frontal  sinuses,  inflammation  of,  202 
diagnosis  of,  202 
etiology  of,  202 
symptoms  of,  202 
treatment  of,  203 
trephining  of,  203 
Functional  aphonia,  297 
Furunculosis  of  external  auditory  canal, 

364 
diagnosis  of,  365 
etiology  of,  364 
prevention  of  recur- 
rence of,  366 
site  of,  364 
symptoms  of,  364 
treatment  of,  365 


G ALTON  whistle,  354 
Galvanocautery,  77,  119,  137 
Gargles,  74 
Gas  brackets,  28 
Glottis,  cedema  of,  267 
Gottstein  tampon  in  atrophic  rhinitis, 

137 
Gout,  64 

Granular  pharyngitis,  249 
Granulations  in  tympanum,  435 
Gumma  of  larynx,  285 

appearances  of,  285 

diagnosis  of,  286 

method  of  invasion,  285 

symptoms  of,  286 

treatment  of,  287 
of  nose,  142 

diagnosis  of,  144 

mode  of  invasion,  143 

sites  of,  142 

symptoms  of,  143 

treatment  of,  145 
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Gumma  of  nose,  treatment  of,   consti- 
tutional, 145 
local,  147,  148 


H HEMATOMA  of  septum,  180 
Haemophilia,  166 
Hay  fever,  153 

chromic  acid  in,  117 
systemic  treatment  of,  160 
Headache,  nasal,  122 
Hearing,  measurement  of,  351* 

tests  for,  352 
Hemorrhage  into  labyrinth,  519 
from  lingual  tonsil,  246 
nasal,  163 
Henle,  spine  of,  474 
Hewitt,  apparatus  for  washing  middle 

ear,  434 
Hiatus  semilunaris,  53 
Hypersesthesia  acustica,  401 
Hyperemia  of  labyrinth,  518 
Hyperosmia,  161 
Hypertrophic  rhinitis,  106 
diagnosis  of,  110 
etiology  of,  106 
pathology  of,  107 
prognosis  of,  111 
symptoms  of,  107 
treatment  of,  112 

cauterants  in,  117 
operative,  123 
Hypertrophy  of  faucial  tonsils,  240 
of  "third  tonsil,"  211 
of  uvula,  228 
Hysterical  aphonia,  297 


ILLUMINATION,  artificial  means  of, 
1    26 
Incus,  319 

Hewitt's  hook  for,  451 
Inferior  meatus  of  nose,  52 

turbinate,  anatomy  of,  56 
Inflammation,  purulent,  of  attic,  425 

of  uvula,  226 
Inflation  of  tympanum,  catheter  method, 
346 
Politzer's  method,  344 
Valsalva's  method,  243 
Infundibulum,  53,  54 
Inhalations,  529 
insects  in  ear,  375 
Insufflators,  75,  76 
Internal  ear,  diseases  of.  515 

syphilis  of,  523 
Intracranial  complications  of  purulent 

otitis,  500 
Intralaryngeal  injections,  280 
Intubation,  299 

feeding  after,  303 
indications  for,  302 


Intubation,    instruments  employed  in, 
299 
method  of  performing,  302 
retention  of  tube,  304 


TARVIS'  nasal  snare,  176 

LABYRINTH,  anatomy  of,  325 
anaemia  of,  519 
diseases  of,  515 
hemorrhage  into,  519 
hypersemia,  518 
vestibule  of,  325 
Lactic  acid  in   tuberculous  laryngitis, 

282 
Laryngeal  crises,  294 
fibroma,  288 
head  mirror,  25 
neuroses,  292 
papilloma,  288 
paralyses,  2^4 
sarcoma,  292 
tuberculosis,  273 
ulceration,  orthoform  in,  282 
Laryngismus  stridulus,  294 
Laryngitis,  acute  catarrhal,  263 
diagnosis  of,  264 
etiology  of,  263 
prognosis  of,  265 
symptoms  of,  264 
treatment  of,  266 
chronic  catarrhal,  270 

etiology  of,  270 
pathology  of,  270 
prognosis  of,  272 
symptoms  of,  271 
treatment  of,  272 
cedematous,  267 

diagnosis  of,  268 
etiology  of,  267 
pathology  of,  268 
prognosis  of,  269 
symptoms  of,  268 
treatment  of,  269 
syphilitic,  284 
tuberculous,  273 

diagnosis  of,  276 
etiology  of,  274 
mode  of  invasion,  273 
morbid  anatomy  of,  274 
prognosis  of,  277 
symptoms  of,  275 
treatment  of,  278 
general,  278 
local,  280 
operative,  283 
Larynx,  adenoma  of,  288 
anatomy  of,  260 
cancer  of,  291 
epithelioma  of,  291 
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Larynx,  examination  of,  44 
foreign  bodies  in,  298 
muscles  of,  202 
neoplasms  of,  287 
physiology  of,  260 
ventricles  of,  261 

Leech,  artificial,  385 

Leiter  coil,  490 

Leptothrix  of  tonsil,  243 

Lingual  tonsil,  246 

hemorrhage  of,  246 

Lithtemia,  64 

Lozenges,  74,  533 

Lupus,  nasal,  151 

Lymphoid  vegetations,  211 


MACDONALD  respirator  for  atrophic 
rhinitis,  137 
Malleus,  318 

Massei,  treatment  of  nasal  syphilis,  145 
Mastoid  process,  acute  inflammation  of 
cells,  481 
anatomy  of,  323 
development  of,  470 
diseases  of,  469 
etiology  of,  481 
indications  for   operation  on, 

491 
periostitis  of,  477 
prognosis  of,  483 
sequela?  of,  482 
symptoms  of,  481 
treatment  of,  483 
Mastoiditis,  cold  applications  in,  489 
consecutive  to  purulent  otitis,  483 
etiology  of,  483 
prognosis  of,  488 
symptoms  of,  484 
treatment  of,  488 
abstraction      of 
blood  in,  489 
operative,  492 
Mathieu's  tonsil lotome,  241 
Membrana  flaccidn,  315 

tympani,  excision  of,  449 
injuries  of,  379 
permanent  perforation  of,  457 
regeneration  of,  461 
structure  of,  313 
Meniere's  disease,  520 

etiology  of,  520 
pathology  of,  520 
fcivmptoms  of,  520 
treatment  of,  521 
Middle  turbinated  bodies,  diseases  of, 

110,  120 
Mirror,  head,  laryngeal,  25 
Mucous  membrane,  nasal,  55 
Muscles  of  larynx,  262 
Mycosis  tonsillaris,  243 
Myringitis,  377 


Myringitis,  etiology  of,  377 
symptoms  of,  377 
treatment  of,  378 


NASAL  angioma,  179 
asthma,  122,  123 
bones,  48 
cartilages,  49 
diphtheria,  90 
douche,  dangers  of,  133 
headache,  122     . 
hemorrhage,  163 
causes  of,  163 
suprarenal  extract  in,  166 
tamponing  in,  168 
treatment  of,  164 
lupus,  151 

mucous  membrane,  55 
neuroses,  162 
papilloma,  178 
polypi,  172 

diagnosis  of,  174 
etiology  of,  172 
pathology  of,  173 
prognosis  of,  174 
symptoms  of,  173 
treatment  of,  175 
caustics  in,  175 
recurrence  in,  177 
surgical,  176 
reflexes,  122 
sarcoma,  179 
speculum,  21 
syphilis,  141 

diagnosis  of,  144 
primary,  141 
secondary,  141 
tertiary,  142 
treatment  of,  145 
local,  147 
systemic,  145 
tuberculosis,  150 
lesions  of,  160 
sites  of,  150 
treatment  of,  151 
vestibule,  50 
Nasopharynx,  anatomy  of,  61 
cleaning  of,  135 
examination  of,  38 
inflammation  of,  205 
Necrosis  of  ossicles,  447 

of  temporal  bone,  462 
Neoplasms  of  larynx,  287 
of  nose,  172 
of  tonsils,  245 
Nerve,  recurrent,  paralysis  of,  295. 
Neuroses,  laryngeal,  292 

nasal,  162 
Nose,  accessory  sinuses  of,  196 
anatomy  of,  48 
arteries  of,  57 
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Nose,  examination  of,  35 
foreifi^  bodies  in,  170 
neoplasms  of,  172 
physiology  of,  59 

in  olfaction,  59 

in  phonation,  CO 

in  respiration,  60 
tamponing  of,  167 

/pYNPHAGIA,  66 
V  f    (Edema  of  glottis,  267 
(Edematous  laryngitin,  267 
Olfaction,  neuroses  of,  161 
Orthoform  in  laryngeal  ulceration,  282 
Ossicles,  anatomy  of,  318 
caries  of,  447 
extraction  of,  416 
necrosis  of,  447 
Ostium  maxillare,  54 
Otitis,  chronic  purulent,  alcohol  in,  431 
externa,  acute  circumscribed,  364 
diffuse,  360 
croupous,  362 
diphtheritic,  362 
interna,  522 
media,  acute  catarrhal,  382 

diagnosis  of,  384 
etiology  of,  382 
symptoms  of,  382 
treatment  of,  384 
purulent,  386 

diagnosis  of,  390 
etiology  of,  386 
j)rognosis  of,  391 
symptoms  of,  387 
treatment  of,  392 
chronic  catarrhal,  309 

diagnosis  of,  403 
etiology  of,  397 
pathology  of,  403 
prognosis  of,  403 
symptoms  of,  399 
treatment  of,  404 
local,  407 
systemic,  405 
varieties  of,  398 
purulent,  420 

pathology  of,  421 
jjrognosis  of,  428 
symptoms  of,  421 
treatment  of,  429 
purulent, intracranial  complications 
of,  .">(M) 

Otomycosis,  'M\{) 
Otoscope,  Siegle's,  33S 
OzaMKi,  12S 

pALATK-KKTHACTOR,  24 
1      Tapilloma,  laryngeal,  288 

nasal,  178 
Paracusis  WilUsiana,  401 


Paralysis  of  recurrent  nerve,  295 
Paralytic  aphonia,  297 
Parosmia,  162 
Perforation  of  septum,  181 
Periostitis  of  mastoid  process,  477 
Peritonsillar  abscess,  237 
Peritonsillitis,  237 
diagnosis  of,  238 
etiology  of,  237 
pathology  of,  238 
prognosis  of,  238 
symptoms  of,  237 
treatment  of,  238 
Pharyngeal  syphilis,  257 
tonsil,  61 

anatomy  of,  61 
hypertrophy  of,  21 1 
Pharyngitis,  acute  catarrhal,  247 
etiology  of,  247 
pathology  of,  248 
symptoms  of,  247 
treatment  of,  248 
atrophic,  249 
/ollicular,  249 
granular,  249 
lateralis,  248 
sicca,  249 
Pigments,  74 

Pilocarpine  in  M^nii^re's  disease,  521 
Pinna,  305 

Politzer's  method  of  inflation  of  tym- 
panum, 344 
Polypi,  mucous,  aural,  436 

nasal,  172 
Polypus  snare,  Blake's,  445 
Posterior  hypertrophies,  124 
Postnasal  vegetations,  211 
Prussak's  space,  427 
Pseudomembranous  rhinitis,  89 
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UINSY,  237 


RECUKRKXT  nerve,  paralysis  of ,  295 
Respiration,  disturbances  of,  iiii 
Retropharyngeal  abscess,  253 
Rheumatic  sore-throat,  253 
Rhinitis,  acute  catarrhal,  80 
ditgnosis  of,  84 
etiology  of,  80 
pathology  of,  83 
symptoms  of,  82 
treatment  of,  84 
general,  84 
local,  h6 
atrophic,  126 

antitoxin  in,  138 
electricity  in,  13S 
Macdonald  respirator  for,  1 37 
chronic  catarrhal,  92 
croupous,  89 
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RhlDitis,  diphtheritic,  89 
drj,  130 
fibrinous,  89 
hypertrophic,  106 
diagnosis  of,  110 
etiology  of,  106 
patholo^  of,  107 
prognosis  of.  111 
symptoms  of,  107 
treatment  of,  112 
general,  113 
local,  113 
pseudomembranous,  89 
purulent,  105 
Rhinoliths,  172 
Rinn^'s  test,  355 
Rosenmiiller,  fossa  of,  67 


SADDLE-NOSE,  143 
Salicylates  in  lithsemic  conditions, 
89 
Santorini,  cartilages  of,  260 
Sarcoma,  laryngeal,  292 

nasal,  179 
Saw,  Rice  nasal,  187 
Schultze,  cells  of,  57 
Seller's  uvulatome,  230 
Semeiology,  general,  63 
Semicircular  canals,  326 
Septal  abscess,  181 
Septum,  deformities  of,  182 

ecchondrosis  of,  184 

hfematoma  of,  180 

nasi,  affections  of,  180 
structure  of,  51 

perforation  of,  181 
Sexual  excess  in  etiology-  98 
Shrapnell's  membrane,  315 
Siegle's  otoscope,  338 
Sinus  phlebitis  and  thrombosis,  510 
Sinuses,  accessory,  of  nose,  196 

phlebitis  and  thrombosis,  510 
Sinusitis,  antral,  196 

ethmoidal,  203 

frontal,  202 

sphenoidal,  204 
Smell,  conditions  of  normal,  59 

disorders  of,  ^^ 
Snare,  Blake's  aural,  44*^ 

Jarvis*  nasal,  176 
Sore-throat,  clers:y man's,  249 

rheumatic,  253 
Speculum,  aural,  337 

nasal,  21 

operating,  22 

self* retaining,  23 
Sputum,  varieties  of,  66 
Sliicke's  operation,  497 
Stapedectomy,  418 
Stapes,  320 
Syphilis,  faucial,  257 


Syphilis,  nasal,  141 

of  internal  ear,  523 
pharyngeal,  257 
Syphilitic  laryngitis,  284 
Syringe,  use  of,  in  external  aaditory 
canal,  371 
in  nose,  134 
postnasal,  209 

TAMPONING  of  nose,  167 
Taste,  disorders  of,  66 
Temporal  bone,  caries  and  necrosis  of, 

462 
Therapeutics,  local,  68 
"Third  tonsil,"  hypertrophy  of,  211 
Thyroid  cartilage,  260 
Tongue-depressor,  19,  20 
Tonsils,  cancer  of,  245 

faucial,  anatomy  of,  230 
hypertrophy  of,  240 

leptothrix  of,  243 

lingual,  246 

neoplasms  of,  245 

pharyngeal,  61 
Tonsil lotome,  Mathieu's,  241 
Tonsillotomy,  242 
Tonsillitis,  acute  lacunar,  231 

chronic  lacunar,  234 
Tovnbee,  artificial  drum  membrane,  459 
Tuberculosis,  laryngeal,  273 

nasal,  150 
Tuberculous  laryngitis,  273 
Turbinated  bodies,  diseases  of  middle, 
110,  120 

bones,  52 
Turbinotomy,  123 
Tympanum,  312 

granulations  in,  435 

inflation  of,  343 

URIC  ACID  diathesis,  64 
Uvula,  hypertrophy  of,  228 
inflammation  of,  226 
Uvulatome,  Seller's,  230 
Uvulitis,  226 

VALSALVA'S  method  of  inflation  of 
tympanum,  343 
Ventricles  of  larynx,  261 
Ventricular  bands,  261 
Vestibule  of  labyrinth,  325 

of  nose,  50 
Vibratory  massage,  137 
Vocal  cords,  261 
Voice,  defects  of,  65 
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EBER'S  test,  355 
Wrisberg,  cartilages  of,  260 


yiNCstearate,  88 
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COLLINS  (H.  D.)  AND  ROCKWELL  (W.  H.,  JR.).  A  POCKET  TEXT- 
BOOK OF  PHYSIOLOGY,  12mo.,  of  316  pages,  with  153  illustrations.  Cloth, 
$1.50,  net;  flexible  red  leather,  $2.00,  net. 

CONDIE  (D.  PRANCIS).  A  PRACTICAL  TREATISE  ON  THE  DISEASES 
OF  CHILDREN.    Sixth  edition.    8vo.  719  pages.    Cloth,  $5.26 ;  leather,  $6.25. 

OORNIL  (V.).  SYPHILIS:  ITS  MORBID  ANATOMY,  DIAGNOSIS  AND 
TREATMENT,  Translated,  by  J.  Henry  C.  Simes,  M.D.,  and  J.  William  White, 
M.D.    8vo.  461  pages,  with  84  illustrations.    Cloth,  $3.75. 

CROCKETT  (M.  A.).  A  POCKET  TEXT-BOOK  OF  DISEASES  OF 
WOMEN.  12mo.  of  368  pages,  with  107  illustrations.  Cloth,  $1.50,  net.  Flexible 
Bed  Leather,  $2.00,  net. 

CROOK  (JAMES  K.).  MINERAL  WATERS  OF  UNITED  STATES.  OcUvo, 
574  pages.     Cloth,  $3.50,  net. 
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OULBEETH  (DAVID  M.E.).    MATEETA  MEDICA  AND  PSABMACOLOOT. 

Setnnd  edilicin.     In  one  lianiWme  oclava  volurae  of  S81  pages,  with  4(>4  engravings. 
Clolh,  $-i.'>0.  !,.■(. 

CT7SHNY  (ARTHUR  R.)  A  TEXT-BOOR  OF  PHARMACOLOGY  AND 
THERAPEUTICS.  Second  edition.  Octavo  of  732  pages,  with  47  illiiHtralionn. 
(lolh,  $3.75,  net. 

DALTOH  (JOHN  C).    A  TREATISE  ON  HUMAN  PHTSIOLOOY.    Seventh 

edition, tho roughly  revised.  Octavo or722 pages, with  252 engmviiigB.  Cloth, $5;  leather,88. 


DAVENPORT    (T.  H.).     DISEASES   OF    WOMEN.     A    Manui.1   of   Uynecology, 
For  the  use  of  Students  and  General  Fractitioneis.     Fourth  edition.     12ino.,  4(12  pages 
nnd  l'>4  engravings.    Cloth,  {1.7-5,  net. 


DAVIS  (EDWARD  P.).  A  TREATISE  ON  OBSTETRICS.  For  Students  mi 
Praclitionen.  In  one  very  handsome  octavo  volume  of  S46  pagee,  with  217  engravingB, 
and  30  full-poge  platen  in  colon  and  monochrome.     Cloth,  $5;  leather,  (ft. 

DE  LA  BECHE'S  fV^OLOG/G/lt  OBSERVES.  In  one  large  ocUvo  volume  of  700 
pages,  with  300  engraving!.,      Clolh,  $4, 

DENinS  IFREDEEIO  S.)  AMD  BILLINaS  (JOHN  8.).  A  SYSTEM  OF 
I  SVROERY,  In  ContributionB  by  Americaji  Authors.  In  four  very  handsome  octavo 
■  ToUimes,  containing  3ft52  pages,  with  1535  engravingn,  and  45  full-page  plates  in  colors 
I  and  monochrome.  Per  volume,  cloth,  $6;  leather,  $T;  half  Morocco,  gill  back  and 
r      top,  $3.50,     For  sale  by  mihtfriplitm  imly.     Full  prospectus  free. 

DERCTJM  (FRANCIS  X,).  A  MANUAL  OF  MENTAL  DISEASES.  Octavo, 
nboul  MoU  l.ages  vi  lib  many  engraving*.     Shnrlly. 

Editor.      A     TEXT-BOOK    ON   NERVOUS  DISEASES.      By    American 

Aulhun.     In  one  handi^ome  octavo  volume  of  1054  pages,  with  J14I  engravings  and  7 
colored  plates.     Clolh,  $(1;  leather,  $7,  net. 

DE  SCHWEINITZ  (GEORGE  E.).  THE  TOXIC  AMBLYOPIAS;  THEIR 
CLASSIFICATION,  HISTORY,  SYMPTOMS.  PATHOLOGY  AND  TREAT- 
MENT. Very  handsome  octavo,  240  pages,  46  engravings,  and  9  full-page  plates  in 
colors.     Limited  edition,  de  luxe  Innding,  $4,  ntt. 

).    MEDICAL  PHYSICS. 

Octavo  of  734  pages,  with  376  engravings.     Cloth,  $4. 

DRtHTT  fROBERT),  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  From  the  twelfth  London  edition,  edited  by  St*nmt  Both,  F.R.C.8. 
Large  octavo,  005  pages,  with  373  engravings.     Cloth,  $4 ;  leather,  $5. 

DUANE  (ALEXANDER).  A  DICTIONARY  OF  MEDICINE  AND  THE 
ALLIED  SCIENCES.  Comprising  the  Pronunciation,  Derivation  and  Full  Eiplan- 
Blion  of  Medical,  Denial,  Pharmaceutical  ond  Veterinary  Terms.  Together  with  much 
Collateral  Descriptive  Alalter,  Numerous  Tables,  etc.  Tliird  edition.  Square  octavo 
volume  of  652  pages  with  S  colored  plaleu  and  thumb  index.  Cloth,  $3.00,  net;  limp 
leather,  $4.00,  w(. 


vtTj  handsome  octavo  volume 
colored,  and  8  full  page  plates 
$6.00,  nd;  half  morocco.  $0.50 
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DXTNaUSON  (BOBLEY).  A  DICTIONARY  OF  MEDICAL  SCIENCE.  Con. 
taining  a  full  Explanation  of  the  Various  Subjects  and  Terms  of  Anatomy,  Physiology, 
Medical  Chemistry,  Pkarmacv*,  Pharmacology,  Therapeutics,  Medidne,  Hygiene,  IMetetics. 
Pathology,  Surgerjr,  Ophthalmology,  Otology,  Laryngology.  Dermatology,  Gynecology, 
Obstetrics,  Pediatrics,  Medical  Jurisprudence,  Dentistry.  Nf^eterinary  Science^  etc,  etc 
By  KoBLEY  DuKGUSON,  M.D..  LL.I).,  late  Professor  or  Institutes  of  Medicine  in  the 
Jefierson  Medical  College  of  Philadelphia.  Edited  by  Richaud  J.  Dungli»ok,  A.M., 
M.D.  Twenty-second  edition,  thoroughly  revised  and  greatly  enlarged  and  improved, 
with  the  Pronunciation,  Accentuation  and  Derivation  of  the  Terms.  With  Appendix. 
Imperial  octavo  of  1350  pages,  with  thumb  letter  index.  Cloth,  $7.00,  ne/;  leather, 
$8.00,  net.     This  edition  contains  portrait  of  Dr,  Bobley  Dunglison. 

DUNHAM  (EDWABD  K.).  MORBID  AND  NORMAL  HISIOLOOT.  Octavo, 
450  pages,  with  360  illustrations.     Qoth,  $3.25,  net, 

NORMAL  HISTOLOGY.     Second    edition.     Octavo,   319  pages,   with    244 

illustrations.     Cloth,  $2.50,  net. 

ECKLEY  (WILLIAM  T.).  A  GUIDE  TO  DISSECTION  OF  THE  HUMAN 
BODY.     Octavo,  about  450  pages,  richly  illustrated  in  black  and  colors.     In  Press. 

REGIONAL  ANATOMY  OF  THE  HEAD  AND  NECK  FOR  STUDENTS 

AND  PRACTITIONERS.     Octavo,  240  pages,  with  36  eigravings  and  20  plates  in 
black  and  colors.     Cloth,  $2.50,  net. 

EDES  (BOBEBT  T.).  TEXT-BOOK  OF  THERAPEUTICS  AND  MATERIA 
MEDIC  A.    In  one  8vo.  volume  of  544  pages.    Cloth,  $3.50 ;  leather,  $4.50. 

EDIS  (ABTHUB  W.).  DISEASES  OF  WOMEN.  8va,  676  pages,  with  148 
engravings.    Cloth,  $3 ;  leather,  $4. 

EGBEBT  (SENECA).  HYGIENE  AND  SANITATION.  Second  edition.  In 
one  12mo.  volume  of  427  pages,  with  77  illustrations.     Cloth,  $2.25,  net. 

ELLIS  (QEOBaE  VINEB).  DEMONSTRATIONS  IN  ANATOMY.  Eighth 
edition.    Octavo,  716  pages,  with  249  engravings.    Cloth,  $4.25 ;  leather,  $5.25. 

EMMET  (THOMAS  ADDIS).  THE  PRINCIPLES  AND  PRACTICE  OF 
G  YN^COLOG  Y.  For  the  use  of  Students  and  Practitioners.  Third  edition,  enlarged 
and  revised.    8vo.  of  880  pages,  with  150  original  engravings.    Cloth,  $5 ;  leather,  $6. 

EBICHSEN  (JOHN  E.).  THE  SCIENCE  AND  ART  OF  SURGERY.  From 
the  eighth  enlarged  and  revised  London  edition.  In  two  large  octavo  volumes  containing 
2316  pages,  with  984  engravings.    Cloth,  $9 ;  leather,  $11. 

ESSia  (OHABLES  J.).  PROSTHETIC  DENTISTRY.  Second  Edition.  See 
American  Tezl-books  of  Dentistry^  page  2. 

DENTAL    METALLURGY.      Fourth  edition.      12mo.   277   pages  with   143 

engravings.     Cloth,  $1.75,  net. 

EVANS  (DAVID  J.).    A  POCKET  TEXT-BOOK  OF  OBSTETRICS.    12mo. 

of  409  pages,  with  148  illustrations.     Cloth,  $1.75,  net;  limp  leather,  $2.25,  net. 

EWma  (JAMES).  -1  PRACTICAL  TREATISE  ON  THE  BLOOD.  Octavo, 
432  pages,  with  30  engravings  and  14  full-page  colored  plate*:.     Cloth,     $3.50,  net 

FABQUHABSON  (BOBEBT).  A  GUIDE  TO  THERAPEUTICS.  Fourth 
edition,  revised  by  Frank  Woodbury,  M.D.     12mo.,  581  pages.    Cloth,  $2.50. 

FIELD  (QEOBQE  P.).  A  MANUAL  OF  DISEASES  OF  THE  EAR.  Fourth 
edition.     Octavo,  391  pages,  with  73  engravings  and  21  colored  plates.     Cloth,  $3.75. 

FINDLEY  (PALMEB  D.).  A  TREATISE  ON  GYNECOLOGICAL  DIAG- 
NOSIS.    Octavo,  about  600  pages,  richly  illustrated.     Shortly. 

FLINT  (AUSTDT).  A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE 
OF  MEDICINE.  Seventh  edition,  thoroughly  revised  by  Frederick  P.  Henrt,  M.D. 
In  one  large  8vo.  volume  of  1143  pages,  with  engravings.    Cloth,  $5;  leather,  $6. 

A  MANUAL  OF  AUSCULTATION  AND  PERCUSSION;  of  the  Ph^- 

cal  Diagnosis  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Fifth 
edition,  revised  by  James  C.  Wilson,  M.D.  In  one  handsome  12mo.  volume  of  274 
pages,  with  12  engravings. 


Philadelphia,  706,  708  and  710  Sansom  St.^Kfew  fork,  111  Fifth  Arwiu: 


LgA    BHOTUEnS   A    CO.'S   FUBLICATI0H8.  7 

A  PRACTICAL  TREATISE  ON  THE  DIAGNOSIS  AND  TREAT- 
MENT OF  DISEASES  OF  THE  HEART.  Second  ediUon,  enlarged.  In  on* 
OctBTo  volume  of  550  paKeH.     Cloth,  $4. 

. MEDICAL  ESSA  TS.     In  one  12mo.  volume  of  210  [isgeB.     Cloth,  (1.38. 

f  FLINT  (AUSTIN).  A  PRACTICAL  TREATISE  ON  THE  PHYSICAL  EX- 
PLORATION OF  THE  CHEST,  AND  THE  DIAGNOSIS  OF  DISEASES 
AFFECTING  THE  RESPIRATORY  ORGANS.  Second  and  revised  edition.  In 
one  oeUvo  volume  of  591  page*.     Clolh,  $4.50. 

ON  PHTHISIS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  ETC.     A  SericB 

of  Clinical  Lectures.     In  one  8vo.  volume  of  442  pages.     Cloth,  $3.60. 

POLSOM  (C.  F.).  AN  ABSTRACT  OF  STATUTES  OF  U.  S.  ON  CUSTODY 
OF  THE  INSANE.  In  one  8vo.  volume  of  108  pages.  Cloth,  *il.50.  With  aougton 
on  Mnint  Disfin'/i  (see  page  4 ),  at  $5.00,  ne*.  for  the  two  worka. 

FOEMTILAKY.  THE  NATIONAL.    See  Billl,  Mn«eh  &  Coupon-*  NaihnaJ  Dijpm»a 

lory,  jiage  1 4. 

FOEMULART.  POCKET,     Fourth  edidon.     See  page  1.    S1.50,  ncf, 

FOSTEK  (MICHAEL).  A  TEXT-BOOK  OF  PHYSIOLOGY.  Sixth  and  revi«ed 
American  from  tlie  sixth  English  edition.  In  one  large  octavo  volume  of  S23  pagee, 
with  257  illuBtnilionH,     Cloth,  $4,50;  leather,  $5.50. 

FOTHEROILL  (J.  MILNEE).  HAND-BOOK  OF  TREATMENT.  Third  edition. 
Octavo,  6ti4  pages.     Cloth,  $3.76;  leather,  $4.76, 

POWHEB  (OEOKGE).  A  MANUAL  OF  ELEMENTARY  CHEMISTRY  (IN- 
ORGANIC AND  OEOANIC).  Twelfth  edition.  Embodving  Watts'  Phyiieal  anrf 
Inoroanic  CkmUtry.  In  one  royal  12iao.  volume  of  1061  pages,  with  ISS  engravings,  and 
1  colored  plate.     Cloth,  $2.75 ;  leather,  $3.25. 

FEANKLAWD  (E.)  AND  JAPP  (F.  R.).  INORGANIC  CHEMISTRY.  Octavo. 
U7T  pages,  with  51  engravings  and  2  plates.     Cloth,  $3.TG ;  leather,  (4.76. 

FULLER  (EUGENE).    DISORDERS  OF  THE  SEXUAL  ORGANS  IN  THE 

MALE.    Octavo,  238  pages,  with  25  engravings  and  8  plates.     Cloth,  $2, 
OALLAUDET    (BEEN    B.),       A    POCKET    TEXT-BOOK    OF   SURGERY. 

Viiao.  of  about  400  pages,  %Fith  many  iltuslrationa.      In    I'reim. 

QANT  (FREDERICK  JAMES).  THE  STUDENT'S  SURGERY.  A  Mu hum  id 
Porvo,     lu  one  wjuare  octavu  volume  of  845  pages,  with  159  engravings.     Cloth,  $3.75. 

OAYLOKD  I  HARVEY  R,  I  AND  ASCHOFF  (LUDWIOi.  THE  PRINCIPLES 
OF  PATHOLOGICAL  HISTOLOGY.  With  an  introduolflrj-  note  by  William  H. 
.  Welch,  M.D.  In  qui;  vei.v  handsome  quarto  volume  of  364  pages,  with  81  engravings 
in  the  teit  and  40  full-page  plates.     Clolh,  $7.50,  n^r. 

GEEBISH  IFEEDERIC  H.).  -4  TEXT-BOOK  OF  ANATOMY.  Ey  Americ«a 
Authon.  Edited  l>y  Freiieric  H.  Qerrish,  M,I).  In  one  imp.  octavo  volume  of  916 
pages,  with  960  illuHlretionfi  in  black  and  colon).  Clolh,  $3.50;  flexible  water-proof; 
17;  sheep,  $7.50,  neL 

QXBBES  (HENEAaEl.  PRACTICAL  PATHOLOGY  AND  MORBID  HIS- 
TOLOQY.   Oclavoof314pagee,with(I0illu>'lrntioas,mostly  photographic.   Qoth,  $2.7S. 

ORAT(HENEY).  ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  New  (15ihl 
edition  thoroughly  revised.  In  one  imperial  oi^lavo  volume  of  1249  patcea,  with  780  large 
and  elaborate  engravingH.  Price  with  Illustrations  in  colors,  cloth.  $6.25,  nd;  leather, 
$7.2,5,  nef.     Price,  with  illustrations  in  black,  cloth,  $5,60;  leather, $G.,50,  n^l. 

OBAYSON  (CHARLES  P.l.  DISEASES  OF  THE  THROAT,  NOSE,  AND 
ASSOCIATED  AFFEt'TIONS  OF  THE  EAR.  In  one  hsudsomp  ocUvo  volume  of 
about  500  psge.-,  wiih  129  engravings  and  8  plates  in  colors  Hud  monochrome.    In  Prta. 

OEEEN  (T.  HENRY).  AN  INTRODUCTION  TO  PATHOLOGY  AND  MOR- 
BID ANATOMY.  New  (9th)  American  from  ninth  and  revised  English  edition. 
Oct,  5C5  page^,  with  339  engravings  and  4  colored  plates.     Cloth,  $3, 25,  net 

QlffiENE  (WILLIAM  H.).    A  MANUAL  OF  MEDICAL  CHEMISTRY.    For 

Eludenta.     Based  upon  Bowmas'b  Medual  Chemulry.     In  one  12mo.  volum* 
,  with  74  illustrations.     Clolh.  $1,7.5. 
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GROSS  (BAMITEL  D.l.  A  PRACTICAL  TREATISE  ON  THE  DISEASES. 
INJURIES  AND  MALFORMATIONS  OF  THE  URINARY  BLADDER, 
THE  PROSTATE  GLAND  AND  THE  URETHRA.     Tliitd  ediUon,  revised  bj 

Samdei.  W.  Gru^  M.D.      OcUvo  of  574  pages,  with  170  illu^tiations.     Cloth,  $4.50. 
HABERSHON  (8.  0.1.     ON  THE  DISEASES  OF  THE  ABDOMEN.    Second 

AmerLcan   from  the   ihird   English   edition.      Octavo,  554   [mges,  with  11  enp^vinp. 
Cloth,  *3,.10. 


HAMILTON  ( ALLAN  McLANE ) .  NER  VO  US  DISEASES,  THEIR  DESCRIP- 
TION AND  TREATMENT.  Second  and  revised  ediiion.  In  one  octavo  volume  of 
SeS  pages,  with  72  eniCTBvioiis.     Cloth,  $4. 

HARDAWAY  (W.  A.].     MANUAL    OF  SKIN   DISEASES.     Second  edition. 

I2ino.,  560  pagee  with  40  illtutrstioni)  aud  2  colored  {ilaus.     Cloth,  $2.25,  ntl. 

HARE  (HOBAJBT  AMORY).  A  TEXT-BOOK  OF  PRACTICAL  THERAPEU- 
TICS, with  Special  Reference  to  the  Application  of  Remedial  Measures  to  Disease  and 
their  Employment  upon  a  Rational  Basia.  With  arlicle«an  various  Bllbjects  by  well-knoicn 
spedalists.  Ninth  revised  edition.  In  one  octavo  volume  of  Sol  page»,  willi  105  mgra' 
ingB  and  4  colored  plates.    Cloth,  $4.00,  Tict;  leslher,  $5.00,  iirf/  half  morocco,  9S.50.  w 

PRACTICAL  DIAONOSIS  The  Use  of  SyrnpUima  in  the  Diagnosia  of  Dis- 
ease- Fourth  edition,  revised  and  enlarged.  In  one  octavo  volume  of  623  pages,  witb 
206  eDgravingB,  aud  14  full-paee  pEaltf .     Cloth,  $5,  net;  half  morocco,  $Q.50,  net 

Editor.    A  SYSTEM  OF  PRACTICAL  THERAPEUTICS.     By  Americu 

and  FonaKa  Authore.  In  a  series  of  conttibutions  by  eminent  practitioners.  Second 
edition.  In  three  luge  nctuva  volumes  containing  2593  pagei,  with  457  engravings  and 
26  full-pa^  plat^  Price  per  volume,  cloth,  $5.00,  Tiet;  leather,  $6.00,  ittt;  half 
morocco,  $7.00,  iiz-l.  For  tale  by  rnhvenjilvm  only.  Full  prospectna  free  on  application 
Ui  the  publishers. 

ON  THE  MEDICAL  COMPLICATIONS  AND  SEQU EL Ji  OF  TYPHOID 

FEVER,    (h-lavo,  'SI^  pages,  21  engravings,  and2  full-page  plates.     Cloth,  $2.40,  » 

HARRINGTON  lOHARLES}.  .4  TREATISE  ON  PRACTICAL  HYGIENE. 
Handaume  I'Clavo  of  721  pages,  wilh  105  engravings  and  12  plates  in  colors  and  mono- 
chrome.     Ciolli,  $4.2.5,  neL 

HARTBHORNE  (HENRY).  ESSENTIALS  OF  MEDICINE.  Fifth  ediUon. 
]2iuo.,  6f>H  pages,  with  144  engravings.     Cloth,  $2.75. 

A   HANDBOOK  OF  ANATOMY  AND  PHYSIOLOGY.    In  one  IZmo, 

volume  of  310  pagets  wilh  220  engravings.     Clolii,  $1.75. 

A  CONSPECTUS  OF  THE  MEDICAL  SCIENCES.     Comjiriaing  Manual! 

of  Anatomy,  Physiology,  Chemistry,  Materia  Medica,  Practice  of  Mediane,  Surgery  Mtd 
Ohatetrics.  Second  edition.  In  one  roval  I2ino.  volutne  of  1028  pages,  with  477  iUii»- 
traUons.     Cloth,  $4.25;  leather,  $S, 

HATDEN  (JAMES  R.).  A  POCKET  TEXT-BOOK  OF  VENEREAL  DIS- 
EASES. Third  edition.  In  one  12mo.  volume  of  304  pages,  with  (iO  engravingf. 
aoth,  $1.76,  mt.i  Flexible  red  leather,  $2.2.5,  lift.  See  Lea's  series  of  Pocket  Texl- 
Boobfi,  page  12, 

HATEM  (GEORGES)  AND  HARE  (H.  A.).  PHYSICAL  AND  NATURAL 
THERAPEUTICS.  The  Remedial  Vne  of  Heal,  Eleetricitv,  Modifications  of  Atmo*. 
pheric  Prtasure,  Climatrn  and  Mineral  Watere.  Edited  by  Prof.  H.  A,  Hahe,  M.IX 
In  one  octavo  volume  of  414  pngm,  with  113  engravings.     Cloth,  $3. 

HERMAN  (G.  ERNEST).  FIRST  LINES  IN  31  ID WIFERY.  12mo.,  198  pag«, 
with  80  engravings.     Cloth,  $1.25.     See  Siurfmln'  Sfria  <^  Manuaii.  page  14. 

HERMANN  (L.).  EXPERIMENTAL  PHARMACOLOGY.  A  Handbook  of  the 
Method.H  for  Determining  the  Physiological  Actions  of  Drugs.  Translated  by  RobEBT 
Meaue  Smith,  M.D.     In  one  12mo.  vol.  of  199  pages,  with  32  engravings.     Cloth,  $1.80. 
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, aiOK  (JAMES  B.).    A  HANDBOOK  OF  DIAGNOSIS.    In  one  I 

12nio.   volume  of  429  pngeu,  witb  SO  engnivini^  and  2  colored  plates.     Cloth,  12.60. 
HEETEE    (C.  A.).     LECTURES    ON    CHEMICAL    PATHOLOGY.     Id  one 

12  mo.  volume  of  ■154  pnges.     Cloth,  $1.75,  nrt. 
HILL  (BERKELEY).    SYPHILIS  AND  LOCAL  CONTAGIOUS  DIS0RDES8. 

In  OOP  8vu.  vuluiue  of  479  pBgea.      Cloth,  $3.25. 

HlLLIEa  (THOMAS).  A  HANDBOOK  OF  SKIN  DISEASES.  Second  edition. 
In  one  rovul  12[uo.  volume  of  Hh'i  pa^^  with  two  platen.     Cloth,  $2.2.^. 

HIE8T  (BARTON  C.)  AMD  PIERSOL  (OEORGE  A.).  HUMAN  MONSTROS- 
ITIES. Magnificent  folio,  containing  220  page*  of  leil  and  illustrated  with  123  eograT- 
ings  nnd  39  1  urge  photographic  plates  from  nnlure.     in  four  parts,  prii^e  each,  $5. 

HOBLTN  (RICHARD  D.).  A  DICTIONARY  OF  THE  TERMS  USED  IN 
MEDICINE  AND  THE  COLLATERAL  SCIENCES.  Thirteenth  edition.  In 
one  12mo.  volume  of  345  pages.     Cloth,  (3.00,  net. 

HODOE  (HUGH  L.).  ON  DISEASES  OF  WOMEN-  Second  and  revised  ediUon. 
8vo.,  .519  pageti.  with  illuEtration,s.     Cloth,  {4.50. 

HOITMANN  (FREDERICK)  AND  POWER  (PREDERIOK  B.l.  A  MANUAL 
OF  CHEMICAL  ^ifJ£yS/S,  as  Applied  to  the  Exauiinalion  of  Medicinal  Chemicals 
and  their  Prepamliona.  Ttiird  edition,  entirely  rewritten  and  much  enlarged.  In  one 
handsome  octavo  volume  of  621  pages,  with  179  engravinga.     Cloth,  $4.26. 

HOLMES  (TIMOTHY).  A  TREATISE  ON  SUBOERT.  It«  PriadplfH  and 
Practice.  From  the  fifth  English  edilioo.  E<Iited  by  T.  Pickerikq  Pick,  F.KC.a 
Octavo,  lOOS  pa^es,  with  428  engravingB,     Cloth,  $6 ;  leather,  $7. 

A  SYSTEM   OF  SUBOERT.     With  addidona  by  variouH  American  authors. 

r       Edited  by  John  II.  Packard,  M.D.      In  three  Sro.   volumes  conlainiog  3137  pages, 
I       with  979  engravings  and  13  lithographic  plates.     Per  volume,  cloth,  (6. 

HUNTINGTON  (OEORGE  8.).  ABDOMINAL  ANATOMY.  In  one  imperial 
qiiarto  volume,  with  itboul  2.50  pages  of  leit  and  about  300  full-pa^e  plates.     In  Pre$>. 

HYDE  (JAMES  NETINSl  AND  MONTGOMERY  {FRANK  H.].  A  PRAC- 
TICAL TREATISE  ON  DISEASES  OF  THE  SKIN.  Sixth  edition,  thoroughlr 
revised.  IJetavo,  832  pages,  with  107  enpuvingH  and  27  full-page  plates,  9  of  which 
■re  colored.     Cloth,  S4.-50.  ml;  leather,  f-5, 50,  ncl;  half  morocco,  86.00,  net. 

JACKSON  I  GEORGE  THOMAS).  THE  READY-REFERENCE  HANDBOOK 
OF  DISEASES  OF  THE  SKIN.     Fourth   edition.     12mo.    volume  of   817   pagea, 

with  82  engravings,  and  -l  colored  plates.    Clolh,  $2.75,  net. 
JAMIBSON  (W.  A  Till  AN),     DISEASES  OF  THE  SKIN.    Tiiird  edition.     Octavo, 
656  pages,  with  1  engraving  and  9  doiihle-page  chromo-lithographic  plates.     Cloth,  $6. 
:    JEWETT    (CHAELES).       ESSENTIA!^    OF    OBSTETRICS.       Second    edition. 
12mo.,  3S')  pagee,  with  SO  engntvinga  and  6  colored  plates.     Cloth,     $2.25,  ntt. 

THE  PRA  CTICE  OF  OBSTETRICS.     By  American  Authora.    Second  edition. 

One   octavo  volume  of  775  pages,   with   44-^  engravings  in  black   and  colors,  and  36 
fall-page  colored  plates.     Clolh,   $5.00;  leather,  $6.00;  half  morocco,  $6.60, 

JtrtiER    IHENBY).     A    HANDBOOK   OF    OPHTHALMIC  SCIENCE  AND 
PRACTICE.     Second  edition.     In  one  octavo  volume  of  549  pages,  with  201  engniT- 
ing9,  17  chroTso-lithographic  plates,  test-types  of  Ja^er  and  Snellen,  and  Holmgren's 
I       Color-BUndness  Test,     Cloth,  $5.50;  leather.  $6.50. 

I  KIRK    (EDWARD    0.1.       OPERATIVE   DENTISTBY.     Second    edition.       Bee 
American   Tat-boolu  of  DealiMry,  page  2, 

KING  (A.  F.  A.).  A  MANUAL  OF  OBSTETRICS.  Eighth  edition.  In  one 
12100.  volume  of  612  pages,  with  264  illustrations.     Cloth,  $2.ao,  net, 

KLEIN  (E.).    ELEMENTS  OF  HISTOLOGY.     Fifth  edition.     In  one  pocket-siie 
12mo,   volume  of  50fi  pages,  witb  296  engravings.     Cloth,  (2.00,  net. 
See  Studentj/  Series  of  Mamiah,  page  14. 
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EOPLIK  (HENRY).    THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 

Octavo,  aoout  700  pages  with  1 68  engravings.     In  Press. 

LANDIS  (HENRY  G.).  THE  MANAGEMENT  OF  LABOR.  In  one  handsome 
12mo.  volume  of  329  pages,  with  28  illustrations.     Cloth,  $1.75. 

LA  ROCHE  (R.).  YELLOW  FEVER.  In  two  8vo.  volumes  of  1468  pages, 
Cloth,  17. 

LAURENCE  (J.  Z.)  AND  MOON  (ROBERT  C).  OPHTHALMIC  SURGERY. 
Second  edition.     Octavo,  227  pages,  with  66  engravings.     Cloth,  $2.75. 

LEA  (HENRY  C).  CHAPTERS  FROM  THE  RELIGIOUS  HISTORY  OF 
SPAIN;  CENSORSHIP  OF  THE  PRESS;  MYSTICS  AND  ILLUMINATI; 
THE  ENDEMONIADAS ;  EL  SANTO  NINO  DE  LA  GUARDIA;  BRI- 
AN  DA  DE  BARDAXI.    In  one  12mo.  volume  of  522  pages.     Cloth.  $2.50. 

A  HISTORY  OF  AURICULAR  CONFESSION  AND  INDULGENCES 

IN  THE  LATIN  CHURCH    In  three  octavo  volumes  of  about  500  pages  each. 
Per  volume,  cloth,  $3. 

THE  MORISCOS  OF  SPAIN:  THEIR  CONVERSION  AND  EXPULSION. 


In  one  royal  12mo.  volume  of  about  425  pages.     Extra  cloth,  $2.25,  net. 


STUDIES   IN  CHURCH  HISTORY.     New    edition.      12mo ,   605  pages. 

Cloth,  $2.50. 

SUPERSTITION  AND  FORCE;  ESSAYS  ON  THE  WAGER  OF  LAW, 


THE   WAGER   OF  BATTLE,   THE   ORDEAL  AND   TORTURE.     Fourth 
edition,  thoroughly  revised.     In  one  royal  12mo.  volume  of  629  pages.    Cloth,  $2.75. 

AN  HISTORICAL  SKETCH  OF  SACERDOTAL  CELIBACY  IN  THE 


CHRISTIAN  CHURCH.    Second  edition.    In  one  handsome  ocUvo  volume  of  685 
pages.    Cloth,  $4.50. 

LEA'S  SERIES  OF  MEDICAL  EPITOMES.  Covering  the  entire  field  of  medicine 
and  surgery  in  .twenty  convenient  volumes  of  about  250  pages  each,  amply  illustrated 
and  written  by  prominent  teachers  and  specialists.  Compendious,  authoritatiye  and 
modern.  Following  each  chapter  Is  a  series  of  questions  which  will  be  found  convenient 
in  quizzing.     The  Series  is  constituted  as  follows : 

1.  Halc*s  Anatomy.  2.  Guenther's  Physiology.  3.  McGlannon's  Chemistry  and 
Physics.  4.  Kiepe's  Materia  Medica  and  Therapeutics.  5.  Dayton's  Practice  of  Med- 
icine. 6.  Hollis's  Physical  Diagnosis.  7.  AmeilPs  Clinical  Diagnosis  and  Urinalysis. 
8.  Nagle's  Nervous  and  Mental  Diseases.  9.  Wathen's  Histology.  10.  Stenhouse's 
Pathology.  11.  Archinard's  Bacteriology.  12.  Magee  and  Johnson's  Surgery. 
13.  Veasey's  Ophthalmology.  14.  Brown  and  Ferguson's  Ear,  Nose  and  Throat. 
15.  Schmidt's  UeDito-Urinary  and  Venereal  Diseases.  16.  Schalek's  Dermatology. 
17.  Pedersen's  Gynaecology.  18.  Manton's  Obstetrics.  19.  Tuley^s  Pediatrics. 
20.    Dwight's  Jurisprudence  and  Toxicology. 

LE  FEVRE  (EGBERT).  A  TEXT-BOOK  OF  PHYSICAL  DIAGNOSIS  In  one 
12mo.  volume  of  about  350  pages,  amply  illustrated.     Jn  Press. 

LONG  (ELI).  A  MANUAL  OF  DENTAL  MATERIA  MEDICA  AND 
THERAPEUTICS.     12mo.,  abont  350  pages  with  many  engravings.     ShorUy. 

LOOMIS  (ALFRED  L.)  AND  THOMPSON  (W.  GILMAN),  Editors.  A  SYS- 
TEM  OF  PRA CTICA L  MEDICINE.  In  Contributions  by  Various  American  Authors. 
In  four  very  handsome  octavo  volumes  of  about  900  pages  each,  fully  illustrated  in  black 
and  colors.  Per  volume,  cloth,  $o ;  leather,  |6 ;  half  Morocco,  $7.  For  sale  by  stib- 
scriplion  only.     Full  prospectus  free  on  application. 

LTMAN  (HENRY  M.).  THE  PRACTICE  OF  MEDICINE.  In  one  very  hand- 
some octavo  volume  of  925  pages  with  170  engravings.     Cloth,  $4.75;  leather,  $5.75. 

LYONS  (ROBERT  D.).  A  TREATISE  ON  FEVER.  In  one  octavo  volume  of  362 
pages.     Cloth,  $2.25. 

MACKENZIE  (JOHN  NOLAND).  THE  DISEASES  OF  THE  NOSE  AND 
THROAT.    Octavo,  of  about  600  pages,  richly  illustrated.     Preparing. 

MAISGH  (JOHN  M.).  A  MANUAL  OF  ORGANIC  MATERIA  MEDICA. 
Seventh  edition,  thoroughly  revised  by  H.  C.  C  Maisch,  Ph.G.,  Ph.D.  In  one  very 
handsome  12mo.  of  512  pages,  with  285  engravings.     Cloth,  $2.50,  net. 
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MALSBARY  (GEO.  E.).  ^  POCKET  TEXT-BOOK  OF  THEORY  AND 
PRACTICE  OF  MEDICINE.  12mo.  405  pages,  with  45  iUostrationi..  Cloth,  $1.75, 
net;  flexible  red  leather,  $2.25,  net, 

MANUALS.  See  SiudenUf  Quiz  Series,  page  14,  Student^  Series  of  ManuaU,  page  14,  and 
Series  of  CliniecU  Manuals,  page  13. 

MARSH  (HOWARD).  DISEASES  OF  THE  JOINTS,  In  one  12mo.  volume  of 
468  pages,  vrith  64  engravings  and  a  colored  plate.  Cloth,  $2.  See  Series  of  Clinioai 
Manuals,  page  13. 

MARTIN  (EDWARD.)  SURGICAL  DIAGNOSIS.  One  12mo.  volume  of  400 
pages,  richlj  illustrated.     Preparing, 

MARTIN  (WALTON)  AND  ROCKWELL  (W.  H.i  JR.).  A  POCKET  TEXT- 
BOOK OF  CHEMISTRY  AND  PHYSICS.  12mo.  366  pages,  with  137  illus- 
trations.    Cloth,  $1.50,  ml;  flexible  red  leather,  $2.00,  neL 

MAY  (0.  H.).  DISEASES  OF  WOMEN.  Second  edition,  revised  by  L.  S.  Rau, 
M.D.     12mo.,  360  pages,  31  engravings.     Cloth,  $1.75. 

MEDICAL  NEWS  POCKET  FORMULARY.    See  page  1.    $1.50,  net, 

MITCHELL  (JOHN  K.).  REMOTE  CONSEQUENCES  OF  INJURIES  OF 
NER  VES  AND  THEIR  TREATMENT,  In  one  handsome  12mo.  volume  of  239 
pages,  with  12  illustrations.     Cloth  $1.75. 

MITCHELL  (S.  WEIR).  CLINICAL  LESSONS  ON  NERVOUS  DISEASES. 
12mo.,  299  pages,  with  17  engravings  and  2  colored  plates.     Cloth,  $2.50. 

MORRIS  (MALCOLM).  DISEASES  OF  THE  SKIN,  Second  edition.  12mo., 
601  pages,  with  10  chromo-lithographic  plates  and  26  engravings.     Cloth,  $3.25,  neL 

MULLER  (J.).  PRINCIPLES  OF  PHYSICS  AND  METEOROLOGY.  In  one 
large  8vo.  volume  of  623  pages,  with  538  engravings.     Cloth,  $4.50. 

MU88ER  (JOHN  H.).  A  PRACTICAL  TREATISE  ON  MEDICAL  DIAGNO- 
SIS, for  Students  and  Physicians.  Fourth  edition.  Octavo,  1104  pages,  with  250  en- 
gravings and  49  full-page  colored  plates.  Cloth,  $6.00;  leather,  $7.00;  half  morocco, 
$7.50,  net. 

NATIONAL  DISPENSATORY.    See  StUU,  Maiach  &  Campari,  page  14. 

NATIONAL    FORMULARY.     See  Naiional  Dispensatory,  page  14. 

NATIONAL  MEDICAL  DICTIONARY.    See  BiUings,  page  3. 

NETTLESHIP  (E.).  DISEASES  OF  THE  EYE.  Sixth  American  from  sixth 
English  edition.  Thoroughly  revised.  12mo.,  562  pa^;es,  with  192  engravings,  5  colored 
plates,  test-types,  formals  and  color-blindness  test.     Cloth,  $2.25,  neL 

NICHOLS  (JOHN  B.)  AND  VALE  (F.  P.).  A  POCKET  TEXT-BOOK  OF 
HISTOLOGY  AND  PATHOLOGY.  12mo.  of  459  pages,  with  213  illustrations. 
Cloth,  $1.75,  net;  flexible  red  leather,  $2.25,  neL 

NORRIS  (WM.  F.)  AND  OLIVER  (CHAS.  A.).  TEXT-BOOK  OF  OPHTHAL- 
MOLOGY. In  one  octavo  volume  of  641  pages,  with  357  engraving  and  5  colored 
plates.     Cloth,  $5 ;  leather,  $6. 

OWEN  (EDMUND).  SURGICAL  DISEASES  OF  CHILDREN.  In  one  12aio. 
volume  of  525  pages,  with  85  engravings  and  4  colored  plates.  Cloth,  $2.  See  Series  of 
OHnieal  Manuals,  page  13. 

PARK  (WILLIAM  H.).  BACTERIOLOG  Y  IN  MEDICINE  AND  SURGERY. 
12m >.  688  pages,  with  87  enj^rafinjjs  in  black  and  colors  and  2  colored  plates.  Cloth, 
$3.00.  net. 

PARK  (ROSWELL),  Editor.  A  TREATISE  ON  SURGERY,  by  American  Authors. 
For  Students  and  Practitioners  of  Surgery  and  Medicine.  Third  edition.  In  one 
large  octavo  volume  of  1408  pages,  with  692  engravings  and  64  plates.  Cloth,  $7.00; 
leather,  $8.00,  net. 
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PABVIN  (THEOPHILUS).  THE  SCIENCE  AND  ART  OF  OBSTETRICS. 
Third  edition.  In  one  handsome  octavo  volome  of  677  pages,  with  267  engravings  and 
2  colored  plates.     Cloth,  $4.25 ;  leather,  $5.25. 

PEPPER'S  SYSTEM  OF  MEDICINE.    See  page  2. 

PEPPEB  fA.  J.).  SURGICAL  PA  THOLOOY.  In  one  12mo  volume  of  511  pagee^ 
with  81  engravings.    Cloth,  $2.    See  Students^  Series  qf  Manuals,  page  14. 

PICK  (T.  PIOKERmG).  FRACTURES  AND  DISLOCATIONS,  In  one  12mo- 
volume  of  530  pages,  with  93  engravings.    Cloth,  $2.    See  Series  o/  Clinical  Manuals,  p.  IS- 

PLAYFAIR  (W.  S.).     THE  SCIENCE  AND  PRACTICE  OF  MIDWIFERY, 

Seventh  American  from  the  Ninth  English  edition.     Octavo,  700  pages,  with  207  engrav- 
ings and  7  full  page  plates.     Cloth,  $3.75/  leather,  $4.75,  net 

THE  SYSTEMATIC  TREATMENT  OF  NERVE  PROSTRATION  AND 


HYSTERIA,    In  one  12mo.  volume  of  97  pages.    Goth,  $1. 

POLITZEB  (ADAM).  A  TEXT-BOOK  OF  THE  DISEASES  OF  THE  EAR 
AND  ADJACENT  ORGANS.  Third  American  from  the  Fourth  German  edition. 
In  one  octavo  volume  of  748  pages,  with  330  original  engravings.     Preparing, 

POCKET  FOBMULABT.    Fourth  edition.     See  page  1. 

POG£[£T  TEXT-BOOKS  Cover  the  entire  domain  of  medicine  m  sixteen  volumes  of 
350  to  525  pages  each,  written  by  teachers  in  leading  American  medical  colleges. 
Issued  under  the  editorial  supervision  of  Bern  B.  Gaujludet,  M.D.,  of  the  College  of 
Physic'ans  and  Surgeons,  New  York.  Thoroughly  modem  and  authoritative,  concise 
and  clear,  amply  illustrated  with  engravings  and  plates,  handsomely  printed  and 
bound.  The  series  is  constituted  as  follows ;  Anatomy,  Physiologn^,  Chemistry  and 
Physio*,  Histology  and  Pathology,  Materia  Medica,  Therapeutics,  Medical  Pharroa^, 
Prescription  Writing  and  Medical  Latin,  Practice,  Diagnosis,  Nervous  and  Mental  Dis- 
eases, Surgery,  Venereal  Diseasep,  Skin  Diseases,  Eye,  Ear,  Noee  and  Throat,  Obstetric?, 
Gynecology,  Diseases  of  Children,  Bacteriology.  For  further  details  see  under  respective 
authors  in  this  catalogue.     Special  circular  free  on  application. 

POTTS  (CHAS.  S.).  A  POCKET  TEXT-BOOK  OF  NERVOUS  AND 
MENTAL  DISEASES.  12mo.  of  455  pages,  with  88  illustrations.  Cloth,  $1.75,  net; 
flexible  red  leather,  $2.25,  net.     Lea's  Series  of  Pocket  Text-Books,  page  12. 

A    TEXT-BOOK   ON   MEDICINE  AND   SURGICAL   ELECTRICITY, 


Octavo,  about  350  pagee,  amply  illustrated.     Shortly. 

POSEY  (W.  C.)  AND  WBIGHT  (JONATHAN).  A  TREATISE  ON  TEE 
EYE,  NOSE,  THROAT  AND  EAR.  Octavo,  about  800  pages,  richly  illustrated 
in  black  and  colors.     In  Press. 

PBOGBESSIVE'MEDICINE.-:  See  page  1.     Per  annum,  $10.00. 

PUBDY  (CHABLES  W.).  BRIGHT'S  DISEASE  AND  ALLIED  AFFEC- 
TIONS OF  THE  KIDNEY.  In  one  octavo  volume  of  288  pages,  with  18  engrav- 
ings.    Cloth,  $2. 

PYE-SMITH  (PHILIP  H.).  DISEASES  OF  THE  SKIN.  In  one  12mo.  volume 
of  407  pages,  with  28  illustrations,  18  of  which  are  colored.    Cloth,  $2. 

QUIZ  SEBIES.     See  Student^  Quiz  Series,  page  14. 

BALPE  (OHABLES  H.).  CLINICAL  CHEMISTRY,  In  one  12mo.  volume  ol 
314  pages,  with  16  engravings.     Cloth,  $1.50.     See  Students^  Series  of  Manuals,  ^ptige  14.- 

BEMSEN  (IBA).  THE  PRINCIPLES  OF  THEORETICAL  CHEMISTRY. 
Fifth  edition  thoroui^hly  revised.     In  one  12mo.  volume  of  326  pages.     Cloth,  $2. 

BEYNOLDS  (EDWABD)  AND  NEWELL  (F.  S.).  MANUAL  OF  PRACTI- 
CAL OBSTETRICS,    Octavo,  about  600  pages,  richly  illustrated.     Shortly, 
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PREVENTIVE  MEDICINE.    In  one 


I 


ROBERTS  (JOHN  B.l.     THK  PRINCIPLES  AND  PRACTICE  OF  MODERN 

aUIiGURi:'.     SecODil  edidcin.     In  una  octavo  volume  of  S3S  pages,  icilh  474  engravingB 
u)(]  8  plaws.     Cloth,  fl25,  wt;  leallier,  $o.a5,  nft 


SiiLh  editiou.     Octavo,  426 


SOHLEIP  (WM.).  A  POCKET  TEXT-BOOK  OF  MATERIA  MEDICA, 
THERAPEUTICS,  PRESCRIPTION  WRITING.  MEDICAL  LATIN  AND 
MEDICAL  PHARMACY.     12nio.  300  pages.     Second  edition.     la  Prcn. 

fiCHMAUB  (HANS.i  AND  EWINQ  (JAMES).  PATHOLOOY  AND  PATH- 
OLUUICAL  .INATO.VY.  SixUi  tililion.  OcUvo,  about  fiOO  pages,  wilh  320  en- 
graviiigu  in  black  and  colore.     Jn   Prriw, 

SOHREEBER  (JOSEPH).  A  MANUAL  OF  TREATMENT  BY  MASSAGE 
AND  METHODICAL  MUSCLE  EXERCISE.  Tratmlaled  by  Waltkh  Mkjdel- 
80(J,  M.  D.,  of  Xew  York.     UdaTO,  274  pages,  with  117  engravingB. 

8ENN  (NICHOLAS),  SURGICAL  BACTERIOLOGY.  Second  edition.  In  one 
octavo  volume  of  "JliS  pages,  with  13  plates,  10  of  which  are  colored,  and  9  engravings. 
Cloth,  *2. 

SERIES  OF  CLINICAL  MANUALS.  A  Seriai  of  Authoritative  Mouugraphf  on 
ImportBDt  Clinical  Subjects,  in  12ino.  volumes  of  about  550  pagea,  well  illuntrsted.  The 
foliowing  volumes  are  now  read^ :  Cabt£R  and  Fbost's  Ophthalniic  Surgerv,  $2,25; 
Marsb  on  DiMnnes  of  the  Joioia,  f2;  Owjcn  on  Surgical  Diaessee  of  Children,  (2  ; 
Pics,   on  Fractures  and  Dislocations,   (2;   Yeo  on    Food,    2d   edition.     New   edition. 

For  sefiaratc  notices,  eee  under  various  authors'  names. 
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3  OF  POCKET  TEXT -BOOKS.     See  page  12. 
SERIES  OF  STUDENTS'  MANUALS.    See  next  page. 

SIMON   (CHARLES   E,),      CLINICAL  DIAGNOSIS,  BY  MICROSCOPICAL 

AND  CHEMICAL  METHODS.     Fourth  revised  edition.     Octavo,  608  pages,  with 
139  engravings  and  VJ  full-page  plates  in  colors.     Cloth,  S3.7fi,  nri. 

e    octavo   volume    of   453    pages, 

aiMON  (W.).  MANUAL  OF  CHEMISTRY.  A  Guide  to  Lectures  and  Labonitorj 
Work  for  Beginners  in  Chemiiitry.  A  Text-book  specially  adapted  for  Students  of  Pbar- 
mac;  and  Medicine,  Seventh  edition  In  one  Svo,  volume  of  613  pages,  with  i>4 
engravings  and  S  plates  showing  colors  of  64  tests  and  a  spectia  plate.    Cloth,  $3,00,  net. 


SMITH  (J.  LEWIS),     THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 
Eighth  edition,  thoroughly  revised  and  rewritten  and  greatly  enlei^ed.     Svo. ,  983  pa( 
with  273  illustrations  and  4  full-page  plates.     Cloth,  $4.50  ;  leather,  (5.50. 
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SOLLY    (S.   EDWIN).     A   HANDBOOK   OF  MEDICAL    CLIMATOLOGY 
Octavo,  462  pages,  with  engravings  and  11  full-page  plates.    Cloth,  $4.00. 

STILLE  (ALFRED).  CHOLERA;  ITS  ORIGIN,  HISTORY,  CAUSATION,, 
SYMPTOMS,  LESIONS,  PREVENTION  AND  TREATMENT  In  one  12mo. 
volume  of  163  pages,  with  a  chart  showing  routes  of  previous  epidemics.     Cloth,  $1.25. 

THERAPEUTICS  AND  MATERIA  MEDIC  A,    Fourth  and  revised  edition. 


In  two  octavo  volumes,  containing  1936  pages.     Cloth,  $10. 

STILLE  (ALFRED),  MAISOH  (JOHN  M.)  AND  OASPARI  (0HA8.  JR.). 

THE  NATIONAL  DISPENSATORY:  Containing  the  Natural  History,  Chemistry^ 
Pharmacy,  Actions  and  Uses  of  Medicines,  including  those  recognised  in  the  latest  Phar- 
macopoeias of  the  United  States,  Great  Britian  and  Germany,  with  numerous  references 
to  the  French  Codex.  Fifth  edition,  revised  and  enlarged  in  accordance  with  and  embrac- 
ing the  new  U.  S,  Pharmaeopoeia,  Seventh  Decennial  Revision.  With  Supplement  contain- 
ing the  new  edition  of  the  National  FormtJary.  imperial  octavo,  2025  pages,  with  320  en- 
gravings.   Cloth,  $7.25;  leather,  $8.    With  Thumb  Index.    Cloth,  $7.75;  leather,  $8.50. 

8TIMS0N  (LEWIS  A.).    A  MANUAL  OF  OPERATIVE  SURGERY.    Fourth 
edition.     In  one  royal  12mo.  volume  of  581  pages,  with  293  engravings.    Cloth,  $3.00,  net 

A  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.     Third  edition. 


In  one  handsome  octavo  volume  of  842  pages,  with  336  engravings  and  32  full-page 
plates.     Cloth,  ^net;  leather,  $6,  net;  half  morocco,  $6.50,  net. 

STUDENTS'  QUIZ  SERIES.  A  New  Series  of  Manuals  in  question  and  answer  for 
Students  and  Practitioners,  covering  the  essentials  of  medical  science.  Thirteen  volumes, 
pocket  size,  convenient^  authoritative,  well  illustrated,  handsomely  bound  in  limp  cloth, 
and  issued  at  a  low  pnce.  1.  Anatomy  (double  number) ;  2.  Physiology :  3.  Chemistry 
and  Physics ;  4.  Histology,  Pathology  and  Bacteriology ;  5.  Materia  Medica  and  Thera- 
peutics; 6.  Practice  of  Medicine;  7.  Surgery  (double  number);  8.  Genito-Urinary  and 
Venereal  Diseases;  9.  Diseases  of  the  Skin;  10.  Diseases  of  the  Eye,  Ear,  Throat  and 
Nose;  11.  Obstetrics;  12.  Gynecology  |  13.  Dbeases  of  Children.  Price,  $1  each,  except 
Nos.  1  and  7,  Anatmny  ami  Surpery,  which  being  double  numbers  are  priced  at  $1.75  eacn. 
Full  specimen  circular  on  appUcation  to  publishers. 

STUDENTS'  SERIES  OF  MANUALS.  A  Series  of  Fifteen  Manuals  by  Eminent 
Teachers  or  Examiners.  The  volumes  are  pocket-size  12mos.  of  from  300--540  pages,  pro- 
fusely illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  may  now  be 
announced:  Ukrman's  First  Lines  in  Midwifery,  $1.25;  Bruce's  Materia  Medica  and 
Therapeutics  (sixth  edition),  $1.50,  net;  Klein's  Elements  of  Histology  (5th  edition), 
$2.00,  net;  Pepper's  Surgical  Pathology,  $2;  Treves'  Surgical  Applied  Anatomy, 
$2.00;  Ram^s  Clinical  Chemistry,  $1.50;  and  Clarke  and  Lockwood's  Dissector's 
Manual,  $1.50. 
For  separate  notices,  see  under  various  authors'  names. 

STURGES  (OOTAVIUS).  AN  INTRODUCTION  TO  THE  STUDY  OF  CLIN- 
ICAL MEDICINE,     in  one  12mo.  volume.    Cloth,  $1.25. 

SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TUBES.  Including  Abdominal  Pregnancy.  In  one  12mo.  vol- 
ume of  513  pages,  with  119  engravings  and  5  colored  plates.    Cloth,  $3. 

SZYMONOWICZ  (L.)  AND  MacCALLUM  (J.  BRUCE).  A  TEXTBOOK  OF 
HISTOLOGY  OB'  THE  HUMAN  BODY:  including  Microscopical  Technique. 
Octavo,  about  4''0  pages,  with  169  original  engravings  and  55  inset  plates  in  black  and 
colors,  containing  81  figures.     In  Prets. 

TAIT  (LAWSON  \    DISEASES  OF  WOMEN  AND  ABDOMINAL  SURGERY. 

Vol.  1.  contains  554  pages,  62  engravings,  and  3  plates.     Cloth,  $3^ 

TANNER  (THOMAS  HAWKES).  ON  THE  SIGNS  AND  DISEASES  OF 
PREGNANC  Y.  From  the  second  English  edition.  In  one  octavo  volume  of  490  pages^ 
with  4  colored  plates  and  16  engravings.     Cloth,  $4.25. 
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TAYLOR  (ALFBED  8.).  MEDICAL  JURISPRUDENCE.  From  the  twelfth 
English  edition,  revised  by  Clabk  Beix,  Esq.,  of  the  N.  Y.  Bar.  Octavo,  831  pages^ 
with  54  engraviDgs  and  8  full-page  plates.     Cloth,  $4.50;  leather,  $5.50. 


ON  POISONS    IN    RELATION    TO   MEDICINE    AND    MEDICAL 

JURISPRUDENCE.    Third  edition.    8vo.,  788  pages,  with  104  illustrations.    Qoth, 
$5.50. 

TAYLOR  (ROBERT  W.).  OENITO-URINARY  AND  VENEREAL  DIS- 
EASES  AND  SYPHILIS.  Second  edition.  Octavo,  720  pages,  with  136  engravings 
and  27  colored  plates.    Cloth,  $5.00  ;  leather,  $6.00  ;  half  morocco,  $6.50,  net. 


A  PRACTICAL  TREATISE  ON  SEXUAL  DISORDERS  I^  THE  MALE 

AND  FEMALE.      Second  edition.     Octavo,  434  pages,  with  91   engravings  and  13 
plates.     Cloth,  $3.00,  net 


A    CLINICAL   ATLAS    OF    VENEREAL   AND    SKIN    DISEASES. 

Including  Diagnosis,  Pro^osis  and  Treatment.  In  eight  large  folio  parts,  measuring 
14  X  18  inches,  and  comprising  213  beautiful  figures  on  58  full-page  chromo-lithocmiphic 
plates,  85  fine  engravings,  and  425  pa^  of  text.  Bound  in  one  volume,  half  Turkey 
Morocco,  $28.     Specimen  plates  by  mail. 

TAYLOR  (SEYMOUR).  INDEX  OF  MEDICINE.  A  Manual  for  the  use  of  Senior 
Students  and  others.    In  one  large  12mo.  volume  of  802  pages.     Cloth,  $3.75. 

THOMAS  (T.  GAILLARD)  AND  MUNDE  (PAUL  P.).  A  PRACTICAL 
TREATISE  ON  THE  DISEASES  OF  WOMEN.  Sixth  edition,  thoroughly 
revised.     Octavo  824,  pages,  with  347  engravings.     Cloth,  $5 ;  leather,  $6. 

THOMPSON  (W.  OILMAN).  A  TEXT-BOOK  OF  PRACTICAL  MEDICINE. 
For  Students  and  Practitioners.  Octavo,  1012  pages,  with  79  illustrations.  Cloth, 
$5.00,  leather,  $6.00,  half  morocco,$6.50,  ncl. 

THOMPSON  (SIR  HENRY).  CLINICAL  LECTURES  ON  DISEASES  OF 
THE  URINARY  ORGANS.  Second  and  revised  edition.  In  one  octavo  volume  of 
203  pages,  with  25  engravings.    Cloth,  $2.25. 


THE  PATHOLOGY  AND   TREATMENT  OF  STRICTURE  OF  THE 

URETHRA  AND    URINARY  FISTULA.     From  the  third   English   edition. 
Octavo,  359  pages,  with  47  engravings  and  3  plates.    Cloth,  $3.50. 

TIRARD  (NESTOR).    MEDICAL  TREATMENT  OF  DISEASES  AND  SYMP^ 
TOMS.    Handsome  octavo  volume  of  627  pages.     Cloth,  $4.00,  Tie/. 

TODD    (ROBERT    BENTLEY).      CLINICAL    LECTURES    ON   CERTAIN 
ACUTE  DISEASES.     In  one  8vo.  volume  of  320  pages.   Cloth,  $2.50. 

TREVES  (PREDERICK).     OPERATIVE  SURGERY.    In  two  8vo.  volumes  con- 
taining 1550  pages,  with  422  illustrations.     Cloth,  $9 ;  leather,  $11. 

A  SYSTEM  OF  SURGERY.    In  Contributions  by  Twenty-five  English  Sur- 


geons.    In  two  large  octavo  volumes,  containing  2298  pages,  with  950  engravings  and 
4  full-page  plates.    Per  set,  cloth,  $16. 

SURGICAL  APPLIED  ANATOMY.    New  edition.     12mo.,  577  pages.  80 


engravings.     Cloth,  $2.00,  net.     See  Student^  Series  of  Manuals^  page  14. 

SMITH  (STEPHEN).     OPERATIVE  SURGERY.     Second  and  thoroughly  revised 
edition.     In  one  octavo  vol.  of  892  pages,  with  1005  engravings.     Cloth,  $4 ;  leather,  $5. 
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TXTPTLE  (GEO.  M.).  A  POCKET  TEXT-BOOK  OF  DISEASES  OF 
CHILDREN,  12mo.  374  pages,  with  5  plates.  Goth,  $1.50,  net;  flexible  red 
leather,  $2.00,  net. 

VAUGHAN  (VIOTOE  0.)  AND  NOVY  (PREDEMOK  G.).  CELLULAR 
TOXINS,  or  the  Chemical  Factors  in  the  Causation  of  Disease.  !New  (4th)  edition. 
12mo.,  480  pages  with  6  engravings.    Cloth,  $3,  net 

VISITING  LIST.  THE  MEDICAL  NEWS  VISITING  LIST  for  1902.  Four 
styles:  Weekly  (dated  for  30  patients):  Monthly  (undated  for  120  patients  per  month); 
Perpetual  (undated  for  30  patients  each  week) ;  and  Perpetual  (undated  for  60  patients 
each  week).  The  60-patient  book  consists  of  256  pages  of  assorted  blanks.  The  first 
three  styles  contain  32  pages  of  important  data,  thorous^hly  revised,  and  160  pages  of 
assorted  blanks.  Each  in  one  volume,  price,  $1.25.  With  thumb-letter  index  for  quick 
use,  25  cents  extra.    For  special  combination  rates  see  page  1. 

WATSON  (THOMAS).  LECTURES  ON  THE  PRINCIPLES  AND  PRAC- 
TICE OF  PHYSIC.  Fifth  edition  with  additions  by  H.  Hartshorne,  M.D.  In 
two  8vo.  volunms  of  1840  pages,  with  190  engravings.    Cloth,  $9. 

WEST  (CHARLES).  LECTURES  ON  THE  DISEASES  PECULIAR  TO 
WOMEN.    Third  edition.    Octavo  543  pages.     Cloth,  $3.75;  leather,  $4.75. 


ON  SOME  DISORDERS  OF  THE  NER  VO  US  SYSTEM  IN  CHILD- 

HOOD.    In  one  small  12mo.  volume  of  127  pages.    Cloth,  $1. 

WHARTON  (HENRY  R.).  MINOR  SURGERY  AND  BANDAGING.  Fifth 
edition.  12mo  ,  640  pages,  with  509  engravings,  many  of  which  are  photographic 
Cloth,  $3.00,  net. 

WHITMAN  (ROYAL).  ORTHOPEDIC  SURGERY.  One  octavo  volume  of 
642  pages,  with  447  illustrations,  mostly  original.     Cloth,  $5.50,  net, 

WHITLA  (WILLIAM).  DICTIONARY  OF  TREATMENT.  Octavo  of  917 
pages.    Cloth,  $4. 

WILLIAMS  (DAWSON).  MEDICAL  DISEASES  OF  INFANCY  AND 
CHILDHOOD.  Stcond  edition  specially  revised  for  America  by  F.  S.  Churchill, 
A.M.,  M.D.     Octavo,  53 S  pages,  52  engravings  and  2  colored  plates.     Cloth,  $3.50,  net, 

WILSON  (ERASMUS).  A  SYSTEM  OF  HUMAN  ANATOMY,  Revised  diUon, 
octavo,  616  pages,  with  397  engravings.    Cloth,  $4 ;  leather,  $5. 

WmOKEL  ON  PATHOLOGY  AND  TREATMENT  OF  CHILDBED,  In  one 
octavo  volume  of  484  pages.    Cloth,  $4. 

WOHLER'S  OUTLINES  OF  ORGANIC  CHEMISTRY,  TransUted  from  the 
eighth  German  edition,  by  Ira  Rebcsen,  M.D.     12mo.,  550  pages.    Cloth,  $3. 

WOOLSEY  (GEORGE).  APPLIED  SURGICAL  ANATOMY  REGIONALLY 
PRESENTED.  Octavo,  511  pages,  with  125  original  illustrations  in  black  and 
colors.     In  Press. 

YEAR-BOOK  OF  TREATMENT  FOR  1898.      In  contributions  by  24  well-known 
medical  writers.     12mo.,  488  pages.     Cloth,  $1.50. 

YEO  (I.  BURNEY).  FOOD  IN  HEALTH  AND  DISEASE.  Second  edition. 
12mo.  of  692  pages  with  4  illustrations.     Cloth,  $2.50. 

YOUNG  (JAMES  K.).  ORTHOPEDIC  SURGERY.  In  one  8vo  volume  of  475 
pages,  with  286  illustrations.     Cloth,  $4 ;  leather,  $5. 

ZAPFFE  (FRED.  C.)  A  POCKET  TEXT-BOOK  OF  BACTERIOLOGY.  12mo., 
about  350  pages  with  many  engravings.     Preparing. 
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